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PREFACE TO THE FIRST EDITION

THOUGH well aware of the difficulties attending the production of

a work relating to a branch of industry which has already reached a

high stage of development, the author entered on his task with

pleasure, being convinced of the existing necessity for such a work

in connection with the preparation and application of dressings, or

at any rate of a work in the form of the present one, which deals

chiefly with the chemico-physical side of the matter.

From the outset there could not be any question of producing

a work similar to that of Dr. Grothe, which treats principally of

the mechanical side, and is unsurpassed in that respect ;
nor did the

author intend to imitate in any way the equally excellent work of

Romen, his programme being restricted to dressing materials, in

the narrow sense of the term, their properties, suitability, and

preparation, points which had hitherto been treated in a scanty

fashion; as also to give a series of dressing recipes, and briefly

describe the application of the finished dressings.

In compiling the work, the whole literature of the subject has

been gone through carefully, suitable material being utilised, and

particular attention bestowed on the patents that have been taken

out in recent years.

The finisher will find all the information he can desire set

forth in the concise form necessitated by the limitations of space,

so that the author ventures to hope that the book will meet with

an exclusively friendly reception. At the same time, he will be

pleased to receive corrections where necessary, and to bear them

duly in mind.

225889



PREFACE TO THE SECOND EDITION

SPURRED by the favourable criticism with which the first edition of

his work was received in the trade, the author, in preparing the

second edition, has omitted everything that seemed out of date or

superfluous, shortening passages that appeared needlessly diffuse,

and added new matter, so that he feels justified in assuming that

everything possible has been done, in revising the book, to make it

practically a new work.

PREFACE TO THE THIRD EDITION

THE fact that a revised edition has been found necessary within a

comparatively short time constitutes the best proof that the work

itself has fulfilled practical requirements. In the revision, attention

has been paid to recent improvements. It is true that there is no

striking novelty to record, the finisher being accustomed to work

with long known raw materials, which are rarely supplemented by

new ones
;
and the effects to be produced are based more on the

mechanical treatment. Nevertheless the book, in its amplified form,

will afford valuable assistance to every finisher, and repay con-

sultation; and the author hopes to gain additional friends by

bringing his work up to date.

F. POLLEYN.

1909.
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DRESSINGS FOR TEXTILE FABRICS

CHAPTEK I

THE DRESSING PROCESS AND MATERIALS FOR SAME

TAKEN as a whole, the' process of dressing or finishing any goods

implies effecting an improved appearance, especially in the case of

fabrics, paper, leather, etc., in order to fit them for their destined

purpose or for sale, by imparting certain properties which they do

not possess" as a rule-, or not to the extent required.
The finishing of fabrics comprises all the operations apart from

bleaching and dyeing which improve and complete the material.

Hence the finishing process may be regarded as one of beautifying,

completing, improving the appearance and concealing defects
;
and

in such case its object is the removal of adherent foreign bodies, such

as particles of wood and straw, etc., washing, smoothing, and glazing,
whether by mechanical treatment alone, or in combination with such

materials as are suitable for developing smoothness and gloss. The
various operations to which the rough and unsightly fabrics coming
from the loom are subjected, are :

1. Cleansing the fabrics by washing, carbonising, nopping and

gassing ;
2. Milling ;

3. Raising ;
4. Ratteening ; 5. Shearing ;

6. Grinding; 7. Brushing, and 8. Beetling (though, of course, these

are not all required in every case) ; 9. Dressing (stiffening and

glazing); 10. Levelling and smoothing; 11. Drying; 12. Glaze

calendering ;
13. Beaming; and 14. Folding, lapping, measuring, and

rolling up.
Out of all these operations we have here only to deal with those

relating to the dressing process, and, indeed, only in so far as they
concern the dressing materials and the properties and application
of same.

In the restricted sense, the term "dressing materials" implies
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all the substances, of organic origin, which are used for stiffening,

glazing, loading, etc., yarns and fabrics, whereas, in a broader sense,
it might be extended to the appliances used for beautifying and

improving the quality of these products.

Dressings may be classified in various ways, such as: in accordance
with their origin (organic or inorganic), or the kind of fabric to

which they are to be applied. In this latter case we have :

Dressings for cottons
;

linens;

woollens;

,, mixed fabrics;
silks.

Nevertheless, since many dressings are used for improving fabrics

of more thai/one class, it is more convenient fro classify them accord-

ing to the purpose for which they are used. ) Such a classification,

adopted by Grothe, is the following :

1. Dressings, properly so-called, for stiffening and glazing (flour
and starch); and (la) dressings with adhesive properties
for the same purpose (size, gum, resins, mucilage, etc.).

2. Dressings for producing a soft and supple finish (glycerine,
fats of all kinds, oil, wax, stearine, etc.).

3. Dressings for loading and increasing weight (mineral

substances).
4. Dressings possessing antiseptic properties.
5. Dressings for waterproofing and preserving the fabric.

6. Dressings for shading the colour of the fabric (blueing).
7. Dressings for rendering fabrics uninflammable and in-

combustible.

A closer examination of this classification shows that all the

dressings in Classes 1 to 4, and also la and 5, are important; and
the substances comprised therein do, as a matter of fact, play the

chief parts in all the operations of the dressing process.
For stiffening and glazing, use is made of : wheaten flour, rice

meal, maize meal, sago, tapioca, arrowroot, potato starch, wheat

starch, rice starch, maize starch, rye starch, arrowroot starch, acorn

starch, Jerusalem artichoke starch, horse-chestnut starch, protamol
and dissociated starch (dextrin); also vegetable mucilage, size,

gelatine, gum, resins, etc.

The loading and weighting materials include : barium, sulphate,

heavy spar, lenzinite, mineral white, gypsum (calcium sulphate),

magnesium sulphate Glauber salt (sodium sulphate), lead sulphate,
aluminium sulphate (alum), magnesium silicate, steatite, soapstone,
aluminium silicate (China clay), potassium silicate, sodium silicate

(water-glass), calcium chloride, zinc chloride, barium chloride,

magnesium chloride, barium carbonate, magnesium carbonate, and

magnesium sulphate.
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Flexibility is obtained by the use of : beeswax, vegetable wax,
animal fats, oils, stearine, glycerine, etc.

The application and suitability of these loading ingredients will

be dealt with fully in due course.

Flour, starch, and mineral substances are the dressings most

frequently used, partly for imparting stiffness and "grip," and on
the other hand for concealing defects in the goods, making loose

fabrics appear more solid, and, in short, to make inferior goods more
saleable.

This masking the true character of a fabric is often carried to

such an extent that the fabric really serves merely to hold the

dressing together. Open fabrics are loaded and faced with such a

quantity of starch, flour, and mineral substances that they look

solid and good, producing the impression of strong goods ; but,
when the dressing is removed, by rubbing or washing, the real fabric

is left, and its character is then learned for the first time.

Loading and weighting are effected with mineral substances,

especially such as are insoluble in water; and these substances

require the addition of a suitable quantity of flour, starch, size, or

other binding medium, since, without these, they would not adhere

to the fibre, but would separate in the form of dust. Moreover,
used alone, they make the threads stiff and hard, to prevent which
defect the dressings are incorporated with substances that impart

flexibility, such as glycerine, fats of all kinds, oils, soaps, etc., the

goods being thereby rendered supple and elastic.

The gluten contained in flour is of high value as a bind for

loading materials, since it enables the flour to form, with a larger or

smaller quantity of water, a tough, elastic, binding paste, that will

take up large quantities of the mineral loading ingredients. It is

owing to its larger percentage of gluten that wheaten flour is superior
to rye and barley flour as a binding medium. On the other hand,
the lack of gluten in starch unfits the latter for binding any large

quantities of mineral substances, so that it cannot retain the

600 to 800 per cent, of these latter present in loading preparations,
but allows them to dust off, the dressing being therefore worthless.

In spoiled flour the binding power of the gluten is more or less

completely dissipated, and such flour therefore is unsuitable.

Shading ingredients are added to the dressing preparations in

order to transform the ordinary yellow or greyish-white tint of the

flour, starch, China clay, etc., into a bluish-white tone that is pleasant
to the eye. Ultramarine, indigo, indigo-carmine, Paris blue, and
coal-tar dye stuffs are used for this purpose.

The addition of antiseptic ingredients is an important matter in

connection with dressing preparations. Flour, starch, size, tallow, fat,

and all organic substances have a known tendency to become mouldy,
more especially when stored in a damp place. Even in dry rooms,
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however, they attract moisture from the air, the result being that the

dressings are spoiled in the first place, and the fabrics are ultimately

damaged. To prevent this injurious influence of moist air and retard

the formation of mould as long as possible, it is the custom to add

antiseptics to the dressing preparations at the time of manufacture,

The antiseptics include : carbolic acid, creosote, salicylic acid, acetic

acid, thymol, tannin, camphor, oxalic acid, picric acid, carbon

disulphide, cyanogen compounds, arsenic, arsenic acid, ferrous

sulphate, salts of copper, alumina and zinc, chlorine compounds
of barium, zinc, aluminium, magnesium, calcium, sodium, potassium
and mercury, sodium nitrate, boric acid, chromic acid, potassium
chromate and manganese salts. Their poisonous nature should,

however, be borne in mind, especially when used on dyeings (e.<j.

picric acid).

No manufacturer would knowingly make use of compounds that

are likely to endanger the life of his fellow-men
;
and the inclusion

of certain antiseptics with poisonous properties in the above general
list does not imply their use in the dressing of fabrics.

Wax, paraffin wax, and stearine are important ingredients of

/ dressings, because, by suitable treatment (calendering, pressing, and
N. satin-finishing) they impart to the fabric a high gloss that is unattain-

^able by any other means.

The dressings used for the purpose of waterproofing are referred

to here, only in so far as they are adapted for impregnating fabrics

without qhanging their external appearance and special properties in

any way. Hence it is necessary to exclude : solutions of rubber and

resins, linseed oil, tar, pitch, rosin, and naphtha, which alter the

fabric more or less, cover it with a solid protective coating of other

materials, or change its appearance in some other way, their applica-
tion belonging to another technical branch.

The following waterproofing ingredients are used : ferrous

sulphate (green vitriol), acids, copper salts, zinc salts, alumina salts,

tanning materials, soaps, paraffin, wax, wax, etc. These are dealt

with in the chapter on waterproof dressings.

Dressings for rendering fabrics uninflammable have not yet met
with the extensive application they deserve. It is true that they
do not furnish absolute security against the action of flame or heat,

but they protect fabrics from readily catching fire. An unim-

pregnated material will ignite at once when brought near a flame,

whereas an impregnated material will not do so until it has been in

contact with the flame for some time, and in consequence of the heat

has given off inflammable gases. In many cases, however, help has

already been rendered before the liberation of gas has had time to

occur, and, therefore, the moral value of suitably impregnating fabrics

with fireproof dressings cannot be too highly estimated.

The fireproofing substances suitable for application to fabrics
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include : all salts endowed with the property of melting at a low

temperature and providing the fabric with a vitreous coating, such
as : alum, borax, sodium tungstate, ammonia, ammonium phosphate,
calcium chloride, potassium carbonate, water-glass (alkali silicate), etc.

There are also a number of special dressings, such as those for

imparting a metallic, bronze, silvery, or silky lustre, the production
of an imitation embroidered effect, the production of lustrous beads,

dewdrops, iridescent effects with fish-scale solution, brilliants, etc.

These, more than any others, are dependent on the dictates of

fashion, and fluctuate accordingly.

Dressings are very extensively used, and their application is in

so;ne cases the business of a separate industry, manufacturers send-

ing their goods to the finisher to be treated. Cotton, linen, and
Inixed (union) goods are those most extensively subjected to dress-

/ing. All the ingredients mentioned above are used in more or less

varying proportions, the predominant position in all cases, however,

being occupied by flour, starch, and one or more loading ingredients,

yn the other hand, the additions of size, gelatine, tallow, wax, soap,

paraffin wax, antiseptics, blueings, etc., are always small, the amount

varying with the purpose in view.

Woollen goods are dressed with starch, gum, Carragheen moss,

size, gelatine, dextrin, blood albumin, water-glass, soda solution and

sal-ammoniac, whilst lead acetate, lead sulphate, alum, witherite,
China clay and glucose are used for loading. Westphal dresses

woollens with wheaten starch to which are added a little rape-oil and
fleawort mucilage ;

worsted yarn is dressed with gum or size.

Velvets are sometimes dressed with gelatine, gum arabic, oxalic

acid, and also with beer, generally on the underside of the fabric.

For silk dressing, use is made of : tragacanth, gum arabic, ox

gall, sugar, isinglass, shellac, amber, gelatine, fleawort mucilage,
beer, collodion, stannous chloride, etc. Ordinary woven silk fabrics,

however, especially those made from unloaded yarn, are merely
warm pressed and not treated with dressings, and it is only when
the fabric is loose and hungry that attempts are made to replace the
absent properties by dressing.

The number and nomenclature of dressing preparations have
increased considerably in the course of years. Every fashionable
fabric put on the market exhibits a special finish. It differs from
others in feel and appearance ;

and if one were to apply a new name
to every novelty, and to every slight modification in dressings, their

number would be very large indeed, and it would be impossible to

keep track of them all.

How far, indeed, the views of different authors vary on this

point, may be gathered from the following comparisons :

Kapelin distinguished between dull, plain, moire, glace, elastic

and waterproof finish
;
whereas Romain, in his work on bleaching,
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dyeing and finishing, classifies dressings according to the surface

appearance (on one or both sides) and the feel of the fabric.

In the former category he draws a distinction between : 1. Semi-

dull and dull; 2. Semi-gloss and full gloss, also high lustre; 3.

Semi- and full silky finish
;

4. Velvet finish
;

5. Barre de fer, rough

(and semi-rough) finish
;

6. Loadings (interior) ;
7. Facing finishes

;

8. Broken finishes
;

9. Moire finish; 10. Press finishes
;

11. Fancy
lustred and satin finishes; 12. Cloth finish; 13. Mineral and

metallic finishes; 14. Elastic finishes, hard finishes, Apprets u la

Tartare; 15. White-goods finishes for linens, cottons, and unions;
16. Sundry more or less varying finishes, devoid of any special

character; 17. Waterproof finishes.

With regard to the feel of the finished goods, Romaiii makes the

following classification :

1. Hard finishes of divergent character; 2. Soft finishes,

various
;

3. Light, loose, and open finishes ; 4. Heavy, loaded, and

almost greasy finishes; 5. Damp and linen-like finishes (cold

finishes) ;
6. Scroopy, rustling, woolly, velvet finishes

; 7. Elastic,

flexible, ductile, non-brittle finishes; 8. Stiff, up-standing brittle

finishes.

Dr. Grothe is of opinion that there is now scarcely any possibility

of classifying dressings with accuracy according to the outward

appearance, feel, etc., of the fabrics, more especially since fashion is

daily bringing out new goods, and with them alterations of varying

importance in the finish, so that the latter cannot be grouped in any
of the general classes.

In the present work, the classification according to the kind of

fabric for which the dressings are used has been adopted, viz :

1. Dressings for linen;
2. cotton;
3. ,, mixed fabrics (unions)
4. woollens;
5. silk;
6. Waterproof dressings ;

7. Fireproof dressings ;

8. Special dressings (silky lustre, metallic lustre, imitation

embroidery, production of metallic, diamond, and dew-

drop glitter effects, etc.).

Moire and embossed finishes are produced on all kinds of fabrics,

by passing the goods through engraved rollers, or subjecting two

superimposed layers of the fabric to heavy pressure between rollers,

so that the threads are pressed together irregularly and produce the

desired effect of reflection.

In the following chapters the various dressings are dealt with

according to their purpose and properties, their method of prepara-
tion and application to the fabric being then described.
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A final chapter is devoted to the investigation and testing of the

dressings on the finished fabrics ; but it would be beyond the scope
of the work to mention and describe all the machines used for this

purpose ;
nor could the subject be dealt with so thoroughly and

exhaustively as in Dr. Grothe's book, Die Appretur der Gewebe

(Finishing Textile Fabrics), which will amply repay perusal.

A critical report will be found on the ready-made dressings, which
have been introduced of late years to save the finisher the trouble

of making up his own.



CHAPTEE II

STIFFENINGS AND GLAZES

STARCH.

NEARLY all plants, except those belonging to the lowest orders of

vegetable life, contain starch as one of their constituents, though
few of them can be used with advantage in the preparation of starch

on a manufacturing scale. Starch occurs in fairly considerable

amount in certain parts of plants, more particularly the root-stocks

and root-nodules (tubers), the pith, and also numerous fruits (seeds).
In these members the starch is present in the form of microscopic

grains of peculiar structure, enclosed in cells, many of which contain

so much starch that, when dried, the entire portion of the plant has

the appearance of a very friable, mealy substance. The detection of

starch in plants is effected by touching a section with iodine tincture,
which gives a blue to bluish-violet coloration with that substance.

Starch makes its appearance most abundantly at the close of the

vegetative period of the plant. It is stored up as a food-stuff for the

coming year : in the seeds for the development of the embryo, and
in other parts for the continuation of the general growth. Elder

wood, for instance, is so full of pith that the latter occupies nine-

tenths of the diameter of the twigs, and consists chiefly of starch.

The conditions are similar in the young and old stems of the sago

palm, in the grains indigenous to Europe, all pod plants, rice, buck-

wheat, acorns, edible and horse-chestnuts, potatoes, etc., nearly all

of which are used, more or less, for the preparation of starch.

For the preparation of dressings and other technical purposes,

however, wheat, maize, rice, potatoes, pulse, buckwheat, artichokes,

manioc, and the sago palm are practically the only sources of starch.

The properties of starch vary according to its origin, especially
as regards the shape and size of the grains; and though it may be

assumed with a fair amount of certainty that the various commercial

grades of starch possess about the same chemical properties, there are,

nevertheless, some varieties of starch that differ from the rest in this

respect. Such a starch, for instance, is inulin, from the nodules of

Inula hellenmm
; another being lichenin, from Lichen islandicum.
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The microscope affords a means of reliably identifying the origin
of any particular kind of starch, the differences in the size and shape
of the grains being sufficient in many cases to reveal the plant from

which they were obtained.

All starches contain a fairly large amount of water, in some
cases as much as 14 per cent. When starch is artificially dried by
the aid of heat, it soon reabsorbs moisture when exposed to the air.

Starch is composed of carbon, hydrogen, and oxygen (formula
C

6
H

10 5 ).
It belongs to the group of carbohydrates, and its pro-

perties are closely allied to those of vegetable fibre (cellulose), gum,
and sugar, into which latter substances it can be transformed by
chemical processes.

Starch is insoluble in water, and also in alcohol, acids, or alkalis.

It is, however, not indifferent to the action of concentrated acids

and alkalis
;
and when treated with concentrated sulphuric acid it

undergoes transformation into a gelatinous mass, which is no longer
starch. When potato starch is subjected to this treatment, a

peculiar and highly characteristic odour is developed.
When starch is distributed in water and heated to a certain

temperature, a peculiar change occurs, the previously thin and milky

liquid becoming thick and opalescent (translucent), the starch being

gelatinised and thus acquiring the character which constitutes its

special value as a dressing. The temperature at which this gelatin-

isation occurs varies, according to the kind of starch, between 145

and 190 F., being 145 to 156 F. for potato starch, and 179 to

190 F. for wheaten starch.

Thin starch paste closely resembles a solution. When the

paste is made from perfectly pure starch it will keep unaltered for

a long time in air thatt is free from dust. On the other hand, the

paste from ordinary starch, which always contain small quantities
of impurities, quickly turns sour in the air, lactic acid being formed,
and afterwards changed into acetic and butyric acids.

Starch paste is not a chemical compound of the dissolved substance

(starch) with the water, and its formation may be classed along
with the solutions obtained with dextrin, albuminous substances,

gum, pectin bodies, etc. The comparison, however, is not complete,
the substances in question always entering into a state of intimate

combination with the water. For instance, their solutions are

absorbed into porous substances without alteration, and they can be

separated by precipitants (dextrin being thrown down by alcohol),

though they will redissolve in cold water at once. If starch paste,

however, be placed on a brick, only the water will be absorbed, the

starch being left behind in the state of a film. When starch paste
is frozen, the starch is deposited in an insoluble form, and does not

redissolve in cold water, the paste not being re-formed until the

normal gelatinisation temperature is reached. Moreover, starch
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cannot be brought into such a highly soluble modification by mere
infusion or short boiling as is the case when the boiling is prolonged.

Among the important changes sustained by starch are those

produced by the simple action of heat, diastase, acids, and alkalis.

If starch be heated to 392 F., it is transformed into a pale

yellow mass that is soluble in water and is known as dextrin. A
previous moistening with dilute nitric acid causes this transformation

to occur at a temperature only slightly higher than the boiling-point
of water. The action of diastase (a peculiar substance present in

germinated barley) converts starch into dextrin, accompanied by the

formation of grape-sugar (starch-sugar). In all these processes, the

inner and denser portions of the starch grain are dissolved first,

leaving the outer layers suspended in the solution, though these also

dissolve completely under the prolonged influence of acid or diastase.

When starch is boiled for a short time with alkalis or acids, a

partial transformation into dextrin occurs, and in this condition the

starch potato starch especially loses its properties. If starch be

suffused with dilute caustic soda, it swells up very rapidly, and

gelatinisation occurs without any application of heat, the time re-

quired being in inverse ratio to the moisture content of the starch.

With a suitable proportion of alkali the starch paste is colourless,
and can be brought into any desired consistency by boiling it for

several hours in a pan fitted with stirrers. The resulting mass is

neutralised with sulphuric acid, in order to destroy the alkaline-

reaction, this treatment being effected either before or after the

mixing process. The maker can turn out at will a neutral, alkaline,
or faintly acid product, which can be mixed with various other

dressing ingredients and salts according to requirements. Starch

paste modified in this way is known as vegetable glue, and is met
with in commerce, in either a solid or liquid condition, under various

names : poliocolle, sizing preparation, apparatin, crystal dressing,

vegetable size, alligin, etc.

If starch be heated by itself to a high temperature, it is, as

already stated, first converted into dextrin
;
but when the temperature

is raised above the point necessary for the production of dextrin, a

whole series of products are formed : sugar, assamar (bitter), dark

caramel, and various other little known bodies, classed as empyreu-
matic aromatic principles by Rehwald.

In the preparation of commercial starch, the starch grains have
to be separated from the vegetable substances in which they occur,
and for this purpose these substances (parts of plants) are crushed
so as to break open the cells in which the starch is imprisoned.
The powdered products resulting from this operation are treated

with water, in which they become disseminated, finally settling
down as a fine, delicate sediment. Simple as this process appears,
it is nevertheless attended with a number of difficulties owing to
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the fact that other substances, beside the starch, are disseminated

mechanically in the water, and must be separated from the starch

grains by chemical treatment, in order to obtain the latter in a

sufficiently pure state.

The following brief account will afford some idea of the methods

by which .starch is prepared :

POTATO STARCH.

The potatoes are first freed from adherent soil in washing drums
of various sizes and forms, and are then subjected to the four

principal operations : pulping, washing out the starch, cleansing
the latter and drying it, in some cases followed by moulding the

purified starch. The pulping is effected in pulping machines, many
of which are of very antiquated pattern.

The resulting pulp consists mainly of disrupted cells and their

contents, the cell walls and fine granules of starch being disseminated

in the liquid contents of the cells. In addition, the torn skins of

the potatoes and unbroken cells are present in larger or smaller

amount.

The separation of the starch from the other substances is effected

mechanically, the pulp being treated in sifting machines, levigation

agitators, roller brush machines, and spiral brush screens, for the

purpose of driving the starch grains, by the aid of water, through
the screens, and at the same time eliminating the pulp. The milky
effluent from these machines consists of water, in which all the sap
constituents of the potato are dissolved, together with starch, cork

substance from the potato skins, unbroken cells (cellulose, starch

grains, and sap), and dissolved colouring matter. When left to

itself the liquid soon clarifies and deposits a dirty white sediment

covered by a brownish liquid. The sediment is starch, plus the

other ingredients mentioned, the liquid consisting of the water

employed and the potato juices. This supernatant water is drawn
off as soon as possilole, because the substances it contains in solution

rapidly putrefy and give off a very unpleasant smell.

The crude starch is purified by levigation, and the superfluous
water is removed. The starch granules stirred up in the levigation

process, settle down again in strata of progressively increasing

fineness, the topmost layers consisting of starch and unbroken cells,

surmounted by the cork substance. These uppermost layers are

removed, and are left in a damp condition, to facilitate decom-

position by putrefaction, whilst the bottom portions are again

levigated. The levigation tanks are arranged so as to receive a

continuous supply of water, containing the finely divided starch

from the settling tanks.

When the starch has settled down, the water is run off, and
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fresh water is admitted to repeat the levigating process. The wet

purified starch forms a pasty mass, containing a large amount of

water, but of such consistence that it cannot be shovelled out of

the tanks. This water is removed by pressing the starch in cloths,

leaving it to drain off by a suction or centrifugalising apparatus.
The dried cakes of starch should not break when handled, but

be capable of transference to the drying-room. This room consists

of a chamber, adapted to be heated by suitable means (hot air, water

or steam pipes), to a temperature of about 75 to 85 F., and fitted with

racks for holding the drying-frames. In this room the cakes dry on

the outside, the water from the interior passing outward through
the pores and being evaporated on the surface. The progress of

drying can be ascertained by breaking a partially dried cake in two.

The wet central portion has the appearance of cheese, whilst the

drier outer portions look like chalk. The time required for drying

depends on the temperature of the drying-room, the degree of

moisture of the starch, and the size of the cakes.

Potato starch, as it is put on the market after drying, is in an

air-dry condition, i.e. it looks dry without being really so, the

moisture content being still rather high, and averaging 18 per cent.

The starch forms a white powder that is readily distinguishable
from other kinds of starch by its semi-translucent appearance.
Potato starch should not ball when pressed in the hand, that

tendency indicating imperfect washing or drying, but it should

give out a peculiar crackling sound and remain floury.
When stirred up in water it should subside quickly, leaving the

supernatant liquid perfectly clear
;
and this latter should not give

off any unpleasant smell or turn sour when left over the starch for

several weeks, the appearance of these phenomena indicating
insufficient purification of the starch.

WHEATEN STARCH.

The preparation of this product differs in many points from that

briefly described above, and is based on the removal or destruction

of the gluten present in the flour. According as it is desired to

recover the gluten, which forms a valuable food-stuff, separately, or

merely to get rid of it, the method of preparing the starch proceeds
on different lines, both in the case of wheat and other cereal starches.

In the former case the method is one of levigation, and in the other

of fermentation. This latter system, however, has been abandoned

by those desiring to work economically, being antiquated, un-

economical, attended with considerable waste, and injurious to health.

True, it is rather difficult, in practice, to recover the starch and

gluten at the same time
;
but the difficulties are not insurmountable,

and can be obviated or avoided. Nevertheless, in spite of all the
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care bestowed, a certain amount of loss, both of gluten and starch,

has to be faced.

The fermentation process is divided into six stages :

1. Soaking : the grain being steeped in water until the corns have

become sufficiently distended.

2. Crushing the soaked grain in a grist mill, so as to burst the

husks and partially squeeze out the damp contents.

3. Fermentation. This is an important stage, in which the

gluten is destroyed by fermentation. The tanks are filled, one-third

full, with water, the crushed wheat is run in, and sufficient water

is added to make a thick pulp that can just be stirred. Unless

fermentation sets in spontaneously, a ferment is added, and the

temperature may also be raised by adding warm water. In the

course of fermentation the gluten is partially dissolved by the acetic

and lactic acids formed, and partly undergoes putrefaction.
4. Levigating the fermented mass. This is a troublesome opera-

tion, not only because the starch has to be separated from the

adherent acid liquor, but also by reason of the presence of residual

particles of gluten, there being still about 25 per cent, of the original
flour in the mass. The process of separation commences by drawing
off the liquid from the pulp as completely as possible. Levigation
is then effected in large washing drums, in which the pulp is

placed on a line-mesh screen and is washed away by a constant

stream of water, or a special double drum may be used.

5. The purification of the starch is an operation for the purpose
of separating the starch itself, as completely as possible, from the

remaining foreign bodies (particles of gluten and husks), by repeated

levigation.
6. Drying is effected in the same manner as for potato starch,

but should be performed as quickly as possible in order to avoid

considerable loss.

The top layers of the starch sediment, contaminated with gluten
and other waste products, is put through another process of fermen-

tation, followed by levigation and drying, and is brought on the

market as second-grade starch.

The preparation of wheaten starch without fermentation is based
on the peculiarity of wheat flour (and those of other cereals) of

parting with its starch when the crushed grain, placed in a linen

bag, is kneaded in water so long as a milky liquid runs away. This

milky liquid contains the starch of the grain, whilst the gluten
remains behind in the bag as a tough, elastic, brownish mass, along
with the husks, cellular tissue, etc. The preparation on a manu-

facturing scale is divided into four stages, the two first of which

soaking and crushing are the same as already described, except
that warmer steeping water is used, and the grain is more finely
crushed.
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The lixiviation of the starch is .a somewhat troublesome operation,
that was formerly performed in bags alone, but is now carried on
in washing drums and in special apparatus. The crushing and

washing can also be done in one operation, the grain being put
through a system of rollers, between which it is squeezed and

partially washed, and then falls on to a sieve, where it is further

treated with water. This method facilitates the levigation of the

starch and frees it from the bulk of the gluten.

MAIZE STARCH.

This starch was formerly imported from America exclusively,
where the conditions of soil and climate, coupled with the ease

with which the maize plant can be cultivated, gives it an advantage
over the true cereals. At present, however, large quantities of best

maize starch are also produced in Europe.
In order to recover the starch, the maize corns are crushed to a

coarse meal, which is levigated in precisely the same manner as

wheaten starch, without fermentation.

An experienced eye can easily distinguish between maize starch

and wheaten starch, the former having a faintly yellowish tinge,
whilst the former is pure white. It may also be mentioned that

wheaten starch no longer appears white when compared with

potato starch, but has a greyish or brownish cast, owing to the

presence of small quantities of gluten, from which the potato
is free.

RICE STARCH.

Starch is recovered from the waste resulting from the husking
and polishing of rice, and also from sea-damaged rice, the pre-

paration being carried out on a large scale in England, Belgium,
Austria, France, Germany, and Italy. The difficulties at first

encountered have now been overcome by a process of maceration

with alkalis. The levigation of the crude product is carried out by
running the grist into a tank containing water that is kept in con-

tinuous agitation, since otherwise the grist forms a thick mass,
which requires very protracted treatment before it parts with the

whole of its starch.

BUCKWHEAT STARCH.

Although this is not an important article of commerce, it is pro-
duced in a few English works from the seeds of Polyyonum
fagopyrum (buckwheat) ;

and in view of the large yield of starch

obtained, it is not improbable that this article may grow in

importance.
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Wiesner states that English buckwheat starch is a fine powder,
almost pure white in colour,' with merely a faint tinge of yellow.
The grains of this starch are mainly simple and polyhedral, some-

what recalling those of rice starch, though of different size. Buck-

wheat starch also contains compound granules, consisting of 2 to 9

grains, arranged in line, in a highly characteristic manner.

The component grains of these granules behave like the simple

grains, though they are frequently rounded in shape, and not

polyhedral.

ARROWROOT.

Wiesner states that this starch, also known as Tik, Tikur, or

Tikor flour, is obtained from two East Indian plants : Curcuma

anyustifolia, Koxbg., and C. Leucorrhiza, Roxbg., which are culti-

vated in Further India (chiefly Malabar), on account of the richness

of their root-stocks in starch. The starch grains of both plants
are large, but flat, and of elliptical outline, resembling discs.

Fliickiger mentions that arrowroot starch does not begin to swell

up in water at a lower temperature than 161 F.

In the bazaars at Bombay, this starch, stained a dark red, is

also sold under the name of "Gulal," and is probably used for

dressing and dyeing fabrics in one operation.

TAPIOCA.

This is a whitish mass of coarse starch grains, usually caked

together and, in part, gelatinised, and is obtained from the tubers

of the manioc plant, Maniliot utilissima, Pohl. The plant is in-

digenous to South America, where other species of Manihot, also

yielding starch, are found.

In the country of origin, several different products are obtained

from the manioc plant. The tubers are peeled and freed from their

contained poisonous substances by careful washing, decantation, and

drying. When this product is dried and ground, it forms the

manioc of commerce, which is used in the preparation of food,

especially in Brazil. By more thoroughly crushing the dry manioc
tubers and levigating the resulting meal with water, a kind of

starch, cassava also known as Brazilian arrowroot is obtained,
this being chiefly used in the preparation of tapioca.

In principle, the manufacture of tapioca consists in granulating
the moist starch by the aid of sieves, and heating the resulting

granules on metal plates, this treatment partially gelatinising the

starch and causing the tapioca granules to cake together.
The pure white tapioca of uncaked meal, sold in France, is pre-

pared in that country from cassava.
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SAGO.

Sago is composed of starch grains of different sizes and colours,

partly unaltered and partly gelatinised, obtained from the stem of

several species of palm.
The sagos of importance to European commerce are those from

Sagus Rumpliii, Wild, and Sagus laevis, Rumph., as also from Sagus

farinifera, Lam., all of which are indigenous to India, and are

cultivated in the Sunda Islands and in other tropical districts.

The starch is contained in the pith of the palm stems, which are

cut before flowering, because the pith of ten- to twenty-year-old palms
is full of starch at that period, whereas after flowering-time the pro-

portion diminishes to nil. The felled stems are either sold or split

up on the spot, the pith being taken out, broken into fragments, and
washed on sieves. This sago flour is a somewhat important article

of commerce, which is manufactured into sago in some of the large
cities of India.

The preparation of the sago consists in granulating the moist

starch by the aid of sieves, the irregular grains passing through the

mesh being rounded off by shaking them up in bags, fitted with

cross sticks. The Indians subject the granules to a process of

partial gelatinisation in pans that have been rubbed over with

vegetable fat.

At the present time, sago is usually put on the European market
in the form of white or brownish granules, the brown varieties being
coloured with caramelised sugar. Formerly a brick-red sago was

obtainable, the colour of which, to judge from the residual ash, was
due to some mineral pigment, probably bole.

The starch grains of the various sago palms are of fairly con-

cordant structure, or at any rate of the same general type.

ARTICHOKE STARCH.

Wiesner reports on this product, the starch of Batatas edulis,

that he examined samples of starches from this plant, which grows
in all warni countries, from Martinique, Guadeloupe, Reunion,
Cochin China, and India. The samples in question were sent to

the Paris Exhibition of 1867, under the name "Fecule de patate."
The starch, prepared in the above-mentioned countries from the

artichoke tubers, by very primitive methods, is not very fine or pure
white in colour, but rather a greyish-yellow powder, that can be

purified by washing with clean water and repeated levigation.
The majority of the granules are compound, associated with a

very small number of simple grains, the latter varying considerably
in dimensions, the large diameter ranging between O'OIO and 0*050

millimetres. The simple grains are either globular, or somewhat
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distorted to an ovoid or pear-shaped form. The polarisation cross is

recognisable in highly magnified specimens, but is never sharply
defined.

DIFFERENTIATING AND EXAMINING STARCHES.

To the consumer of large quantities of starch, it is a matter of

some importance that he should be able to distinguish between the

various kinds, in order that his interests may not be prejudiced, and
it is therefore useful to repeat the remarks of Wiesner on the

differentiation of the starch granules of wheat, rye, and barley.
The starch granules of these three cereals are very similar in

a morphological sense, and whilst it is easy to distinguish them
under the microscope from all other commercial starches, there is

some difficulty in. differentiating between them. Apart from their

relative dimensions they are so much alike that it has frequently
been asserted that no special characteristic for each sort can be

identified. According to Wiesner, the differentiation can be made
in all cases occurring in practice ;

a fact that is even more important
in connection with flour than with starch, since, as a rule, rye starch

and barley starch are not made separately, and are probably
seldom used in substitution for wheaten starch. It often happens
in practice that one has to decide whether a given flour has been
made from wheat, rye, or barley, and whether any one of these is

mixed with any other of them. This can be done by measuring the

dimensions of the starch grains. In all varieties of wheat the

albumen tissue of the seeds contains three species of starch grains.
Two of these, the large, lenticular species and the small, globular,

polyhedral variety, have long been known ; but the third, which
consists of agglomerated grains, has almost entirely been overlooked

up to the present. Very careful examination of commercial wheats,
or what is easier, the fresh tissue of the grain, reveals the appear-
ance of granules composed of 2 to 25 fragments.

(a) The Large, Lenticular Starch Granules of Wheat. These

granules are almost invariably of accurately lenticular form, both

sides of the outline having the same curvature, though small irregu-
larities occur now and then. The elliptical nucleus of fresh granules
from live tissue is replaced in commercial starch by a small cavity,
which is filled with air, and therefore appears black under the

microscope, and by larger fissures, also filled with air. The polarisa-
tion cross is well defined, though never exhibiting the same sharp-
ness as in potato starch. The cross is regular, and the point of

intersection coincides with the nucleus.

Stratification is sometimes undiscernable, and if visible is rather

indefinite. Dilute chromic acid, containing a little sulphuric acid,

breaks down the starch granules of wheat, by the successive

removal of the granulose, into a number of well-defined strata,
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traversed by radial streaks. A reticulated marking is often observed

on the surface of the large, lenticular granules.

(b) The Smaller Starch Granules of Wheat. Like the fore-

going, these are simple bodies. They are often globular in shape,
and in some cases show polyhedral lines of demarcation. Occa-

sionally these granules are irregular, and in some instances pointed.

They do not exhibit stratification, even on treatment with chromic

acid. In the unaltered condition and under high magnification they
are seen to consist of a dense (bluish) envelope, and a softer (reddish)

nucleus, which latter is hollowed out by chromic acid.

The small starch granules of the four species mentioned cannot

be differentiated in point of size.

(c) The Agglomerated Starch Granules of Wheat. These con-

sist of 2 to 25 grains, in a state of true agglomeration, and are

easily separated into the component fragments. Twinning is often

observed, and in fact both this form and triple granules are of

frequent occurrence in commercial

starches and flours. The fractional

granules are of the same dimensions

as the small simple granules, except
that those in the twinned granules
are sometimes larger. In relation to

the large granules, the complex
granules of wheaten starch are small

FIG. 1. Wheaten starch. in number, though not insignifi-

A, magn. 300
; a, large, lenticular cantly so.

granule ; a', same after treat-
(d) The Differentiation of Wheaten

ment with dilute chronic acid
; ^ , f % d B j Starch,

b, smaller granules. B, rnagu. T .,
'

.

J
, ,,

y
t

,

800
; agglomerated granules?

Like wheaten starch, ^the
starches

of rye and barley consist of large,

lenticular grains, together with small, round, or polyhedral forms
;

and complex forms are also met with in both cases, of similar

character to those in wheaten starch.

The method of differentiation is based on the relative dimen-

sions, both of the large and small granules.
Potato Starch can be distinguished from that of wheat, even

by the unassisted eye, the granules of the former being visible,

especially in a strong light, whereas under these conditions wheaten
starch has the appearance of homogeneous meal, the granules being
invisible until examined under a powerful magnifier.

Under the microscope potato starch can be clearly differentiated

from all other kinds, the granules being almost without exception

simple, and prolonged examination being necessary to discover

twinned or triple forms. The starch granules from full-grown

potatoes are large, ovoid, and definitely stratified. Unripe potatoes

yield starch that contains, in addition to the large granules, a
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number of small ones of globular or elliptical form and with less

decided stratification.

The fully developed starch granules are mainly ovoid, and not

infrequently of somewhat irregular shape. The nucleus is almost

invariably situated at the narrow end of the granule. The eccen-

tricity is J to
J-.

The strata are arranged eccentrically, some of

FIG. 2. Potato starch.

A, young, undeveloped granule ; B-E, developed granules ;

F, complex granule.

them in each granule being more sharply defined than others. The

polarisation cross shows up very clearly.

liice Starch. Like wheaten starch, this has a uniform, mealy
appearance, the granules being invisible to the eye, even with the

aid of a strong magnifier. This circumstance, coupled with the
observations recorded above in connection with wheaten and rice

starch, teaches that the three chief commercial starches, viz.

potato, wheaten, and rye starch, can be distinguished by the fact

that the granules of the first named are visible to the naked eye, and
those of the second under a strong magni-
fier which will not reveal those of the

third.

The microscope enables the granules of

rice starch to be differentiated from all

other commercial varieties. The starch-

bearing tissue of the rice grain, the cells of

which are tightly packed with starch and FlG - 3.-Complex granules

contain only very small quantities of
, , ,r ,1 .-, ,

macm. 400
; 6, fragments

gluten and other plant constituents, of complex granule,
presents two kinds of starch granules;

complex and simple. The former are ovoid, the largest diameter

measuring O'OIS to 0-036 mm. (usually 0'022 mm.), and they consist

of 2 to 100 fractional granules, which are mostly polyhedral,

appearing under the microscope as 5 to 6 sided (rarely 3 to 4 sided)

grains, in which the nucleus is replaced by a rounded or polyhedral,
and sometimes stellar cavity. The grains forming the external

portion of the complex granule are slightly curved on one of

their sides.
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pared, are more like those of

The diameter of these grains varies between -003 and O'OOT

mm., mostly about O'OOo mm. No stratification is directly visible,

but it can be revealed by treatment with dilute chromic acid, the

simple granules agreeing with the complex granules in this respect.

In commercial rice starch the complex granules are no longer in

evidence, being all broken down into the component grains, though
rice meal exhibits cells, and even entire portions of tissue, the

simple and complex granules being present intact. Under the

microscope, rice starch is seen to be composed of a mass of uniform,

angular grains, the simple granules being no longer distinguishable

from the fragments of the complex granules.
Oat Starch. The granules of this starch, which is seldom pre-

rice than any other. Oatmeal can

be distinguished from rice-

meal under the microscope
at the first glance, inasmuch
as complex granules prepon-
derate in the former and

simple granules in the latter.

Oat starch, however, is com-

posed like rice starch, almost

entirely of uniform angular

grains, the separated frag-
ments of complex granules,
the only difference between
the two sorts being their

relative size, which in the

case of oat starch is O003 to

0*011 mm., the mean being
about 0*008 mm. It is true

that the shape of the com-

plex granules of oat starch is

somewhat different from that of the simple ones, but the latter are

present in such small amount that they cannot serve as a means of

identification.

Maize Starch. Reports on the dimensions of the starch granules
in maize are conflicting, owing to the fact that different varieties

of maize, exhibiting differences in the form and size of the granules,
are used for making starch.

FIG. 4. Starch-bearing cells from the

horny portion of maize.

A, magn. 30 ; kk, nuclei of the starch

granules ; a, starch granules from the

horny portion ; b, those from the friable

portion of the corn
; cc, complex starch

granules.

ESTIMATING THE RELATIVE VALUE OP POTATO, WHEATEN, AND

MAIZE STARCH FOR STIFFENING, GLAZING, ETC.

Experiments on this point were conducted by Wiesner, the

varieties of starch selected being kept for a long time in the
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same room. The determination of moisture gave the following
results :

"Wheaten starch

Potato starch

Maize starch

13-91 per cent.

14-07

14-71

The starch paste was prepared in each case

1 grm. of starch in 15 c.c. of distilled water, and

warming it in the water-bath, with continued

stirring. Although the treatment was the same
in all cases, the potato starch was the first to

undergo gelatinisation, being followed by the maize

starch, and finally by the wheaten starch, the two
latter being still liquid at the time the potato
starch changed. Each sample was taken from the

water-bath as soon as gelatinisation occurred, and
left to cool before being used for the stiffening tests.

The resulting pastes contained

by distributing

FIG. 5. Starch

grains from
tubers of Mar-
anta nobilis

(magn. 300).

Paste from potato starch

,, maize ,,

wheaten ,,

94 "2 per cent, of water.

91-43

87-77

The stiffening test was performed by treating yarn of a certain

count with the starch paste and, when dry, fixing the same in a

simple clamping device in such a

1) manner that each thread stood up
vertically. The clamps were then

gradually and successively raised, being

clamped again each time, until the

thread bent over till its tip was on

the same horizontal level as, or lower

than, the part held by the clamp, an

exactly horizontal position not being

always possible with this somewhat
crude method of testing. The separ-
ate threads were carefully weighed, in

order to ascertain the amount of paste
used with each.

It may be taken for granted that,
A, starch granules from C. Leu- for a given percentage of paste, the

corrhiza-a
^,

face view ;6 side
8tiffen ing power will vary directlyview. B, starch grannies from -.1 A i i .1 c L \. i ai L i

C. angustifolia-a, face view
;

wlth the length of the deflected por-

6, side view. tion of the thread. The yarn for this

test must be, so far as possible, of

uniform rigidity ;
and this condition was fulfilled by that used

in Wiesner's experiments. A piece of the yarn, weighing in the

FIG. 6. Curcuma starches

(magn. 300).
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air-dry state 1 to 2 grms., was measured off and divided into

two equal parts : the one half being used for the moisture deter-

mination, the results of which were taken into consideration in

testing the second portion. This latter was divided into lengths
of 50 cm. (20 inches), carefully
treated with the starch paste, and
left to dry. The best method of

applying the paste was found to be

by taking some on the fingers and

*
FIG. 7. a, starch granules from the

tubers of Maranta arundinacea
;

b, those from M. indica (West
Indian arrowroot).

FIG. 8. A, starch granules
from Sagus Rumph. ; ,

from

S. boratsus.

drawing the thread several times between them. The air-dry
threads were then tested for stiffness in the manner already
described. A number of measurements were taken with each

treated thread, the latter being then well dried, and weighed to

ascertain the quantity of starch paste used in each case.

b' b

a
FIG. 9. Starch granules from

the tubers ofManihot utilissima.

a, twinned granules ; b, side view
of broken granule ; b', face view
of broken granules.

sr v G .a v
^

FIG. 10. Buck-
wheat starch.

, complex starch

granules; b,

simple granules.

The average lengths of the bends in the stiffened threads were
213-6 mm. in the threads stiffened with 15 '6 per cent, of potato starch paste
2237 mm. ,, ,, 7 '6 per cent, of maize
215'8 mm. ,, ,, 7 '9 per cent, of wheaten ,,

In the observations in middle positions
145'3 mm. in the threads stiffened with 4 '2 per cent, of potato starch paste

,, ,, 2 '8 per cent, of maize ,,

,, ,, 2 '8 per cent, of wheaten ,,

159/2 mm.
132-2 mm.



STIFFENINGS AND GLAZES

From these results Wiesner concludes : (1) That, under identical

conditions of preparation, maize starch paste has a more powerful

stiffening action, weight for weight, than wheaten starch, and this

in turn than potato starch
; (2) that potato and maize starch are

more uniform than wheaten starch, probably because two entirely
different species of starch granules are present in the latter, whereas
the differences are more nicely graduated in the grains of potato and
maize starch.

The property of gelatin isation is a very important one in starch
;

and the temperature at which this phenomenon occurs varies

with the kind of starch. In the following Table, A denotes the

temperatures at which the starch begins to swell up, B incipient

gelatinisation, and C complete gelatinisation.

THE GELATINISATION TEMPERATURE OF STARCHES.

Rye starch
Rice

Barley
Maize
Potato
Wheaten
Arrowroot
Buckwheat starch

Acorn

These figures are not invariable.

Since starch of all kinds is not only subjected to various forms

of adulteration consisting in the addition of inferior grades of

starch, or mineral loading ingredients, such as gypsum, heavy spar,
etc. but is also liable to deterioration from defects in manufacture
or unsuitable storage, it is highly necessary that the starch for each

dressing should be tested.

The Bloch method of testing starch is based on the experience
that 10 grms. of dry potato starch, when disseminated in water and
allowed to subside, will occupy a space of 17*567 c.c. If 10 grms.
of a damp starch be treated in this manner, the starch will occupy
a smaller volume. Bloch has devised a special instrument for this

test, and named it the feculometer. It consists (Fig. 11) of a tube,

divided into two portions, the lower one holding exactly 17*567 c.c.,

and being graduated into 100 equal degrees. Ten grms. of the potato
starch under examination are stirred up to a pulp and poured into

the feculometer, the inside of which is rinsed with water, and the

tube closed. After vigorously agitating the instrument, the particles
of starch adhering to the sides are rinsed down with water into the

graduated lower portion, and the whole is left to stand for an hour.

If the starch be pure, the line of demarcation of the sediment will be

A
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sharply defined; the scale on the lower portion of the tube shows the

height of the column of deposited starch in degrees which represent
the percentage of dry starch in the sample. With impure or spoiled

starch the upper edge of the sediment is indefinite, and
the proportion of the impurities is revealed by the feculo-

meter. The instrument, however, is attended with the

drawback that it can only be used for potato starch.

The Scheibler method of determining the moisture

content of starch is based on the change of density ex-

perienced by alcohol of given strength when left in contact

with a known quantity of damp starch for a short time,

since, apart from traces of fat, starch does not contain any-

thing that is taken up by alcohol.

Absolutely dry starch is even capable of absorbing
water from concentrated alcohol. If a definite quantity of

starch be mixed with alcohol of known density, the density
will diminish in the case of dry starch, but increase if the

starch be damp.
Scheibler compiled a table for determining the moisture

content of starch, based on the alteration sustained by
alcohol of sp. gr. 0*8339 when 2 parts of same by weight
are mixed with 1 part of starch containing the proportions

of moisture indicated below :

TEMPERATURE 15-55 C.

FIG. 11.

Feculo-

ineter.

Moisture

in

Starch.
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Scheibler's researches have also shown that when 1 part of

starch is mixed with 2 parts of alcohol of 90 per cent. Tralles

strength, or sp. gr. 0'8339, at 15 0>57 C., no mutual reaction occurs if

the starch contain 11 '4 per cent, of moisture. To perform this test,

100 c.c. of alcohol of the above strength are placed in a stoppered

glass flask, one-half, 41 '7 grms., of the starch being added, and the

whole, after being shaken up vigorously, left to stand for several

hours, then filtered, and the density ascertained in the usual

manner. Saare proposed a simpler and very emcaceous method

which, however, requires the use of a balance. It is based on the

fact that starch dried at 120 C. will, without being mixed with water,

always occupy a constant volume or displace an equal volume of

water, i.e. has always the same sp. gr., viz. 1*647 to 1*623, the

mean of 30 tests being 1*6196, or in round numbers 1*620, at 15*5 C.

One hundred grms. of the starch are weighed out into a tared dish,

and stirred to a thin milk with water at 17*5 C. (if necessary, left

for a short time, to enable the lumps to crumble down, and then

stirred up again), the milk being then rinsed, without waste, into

a flask, bearing a 250 c.c. mark on the neck. The flask should

be gauged beforehand. It is then filled nearly up to the mark,

placed for half an hour in a large vessel containing water at 17*5 C.,

and carefully filled with distilled water until the meniscus exactly
coincides with the mark. The flask is next dried and weighed, the

weight of 250 c.c. of starch and water being ascertained by deducting
from the gross weight the known weight of the perfectly dry flask.

The larger the percentage of moisture in the starch, the lighter the

final weight. The corresponding moisture content is given in the

table on page 26.

According to Bondonneau, 4 to 5 grms. of starch should be

distributed in 100 c.c. of water, and treated with 4 to 5 grms. of

concentrated caustic soda solution. If the starch be pure, the paste
will be transparent, that from impure starch being yellowish and
turbid. To examine the clouding particles under the microscope,
an excess of hydrochloric acid is added, whereupon the starch

dissolves, whilst the suspended particles subside, and can then
be readily identified as cellulose (cell walls), sand, etc.

Kriiger proposes to differentiate between potato starch and
wheaten starch by suffusing the sample with a 2 to 4 per cent,

solution of caustic potash. Potato starch forms a thick jelly,

whereas wheaten starch subsides. Miiller, however, also found in

the sediment either ungelatinised or only partly gelatinised potato
starch.

Determining the Value of Starch for Dressing Purposes.

Komen, in his previously mentioned work, gives the following
rules for valuing wheaten and potato starch :
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If either starch, on being mixed with water and allowed to

settle, leave the supernatant water either : (a) turbid, (6) frothy or

effervescent, (c) maladorous, or (d) dirty, the starch is not of best

quality.

DETERMINATION OF THE MOISTURE CONTENT OF POTATO STARCH
FROM THE SPECIFIC GRAVITY.

Weight
Obtained.
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strong and persistent froth, and bubbles are disengaged from the

subsided starch, the latter will be more or less impure, this behaviour

being specially exhibited by sour starch. The supernatant soaking
water should not give any red coloration to blue litmus paper on

being evaporated.
Malodorous Water. A bad smell, recalling sulphuretted hydrogen,

is an indication of defects in the preparation of the starch, or that

the latter has been stored in a fusty or close atmosphere.

Dirty Scum. More or less dirt, and particles of wood, collected

on the surface of the water, give an idea of the relative purity of

the starch. The sediment left after pouring off the supernatant
water should not exhibit more than a thin film of dirt

;
the thicker

the latter, the greater the contamination.

In sifting the deposited starch, the residue left by second-grade
wheaten starch should not exceed 1 to 3 per cent., and that

from best starch J per cent. Prime potato starch should leave no

residue at all.

The greater the residue on the sieve, and the harder and tougher
the residual mass, the lower the quality of the starch. The presence
of sand and mechanical impurities can be detected by removing the

dirt from the sediment, together with a little of the starch, after the

supernatant water has been removed.

With regard to the deposition of sediment in the boiling pan, it

may be remarked that, for ordinary purposes, the starch may either

be soaked overnight, or stirred up direct with water in the morning.
On running the starch from the weighing apparatus into the soaking

pan it should be noted that if the starch no matter whether

wheaten, potato, rye, rice, or maize starch settles to the

bottom quickly after entering the water, this behaviour indicates

dampness, and the rapidity of deposition will be in proportion to the

amount of moisture in the starch. Air-dry starch, on the other

hand, sinks very gradually ;
and indeed, good starch should need

stirring to induce it to subside. The quality of starch is in inverse

ratio to the ease with which it can be disseminated in water. Sour
starch also sinks rapidly, and in proportion to the extent of the

sourness.

Potato starch is never left to soak all night, since it would settle

down so firmly as to be impossible of dislodgment. This starch is

simply stirred up with water and sifted into the boiling pan at once,
the sieve being emptied at intervals, rinsed out and refilled, the con-

tents being stirred intermittently to prevent deposition. Wheaten
starch may either be soaked overnight, or stirred up with water for

a few minutes before sifting into the pan. If it settle down quickly,
the above remarks apply ;

so that deposition in the pan, whilst

affording an indication of quality in the case of wheaten starch, is

no criterion for potato starch.
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Consistence in Boiling. Every experienced finisher is able to

tell at once from the finished dressing whether the starch was good
or bad.

Dressing that has been boiled for only a short time is always
thicker than if subjected to prolonged boiling ;

but the loss of consist-

ence is often out of proportion to the length of boiling, and the final

consistence varies in different dressings. This result ensues in the

case of mixed, sour, or alkaline starch, the last-named condition being
the more usual, since caustic soda is more frequently used than acids

in the preparation of the starch.

Deterioration of the dressing may be manifested : (1) by the mass

becoming watery ; (2) a glazed (spongy) appearance ; (3) shortness of

texture
; (4) loss of homogeneity.

It would be incorrect to ascribe all these defects to imperfections
in the starch

;
and the only way to obtain correct results and

accurate information is by securing uniformity : (a) in the amount of

fat added
; (b) length of boiling ; (c) in the character, pressure, heat,

and dryness of the steam used
; (d) the loading ingredients added

;

(e) the volume of the liquid ; (/) the pressure applied in starching.
Observation of the last five points is essential.

In all circumstances :

1. The dressing becoming "watery" will indicate imperfect
character of the starch used. This behaviour is not due to absorption
of water, but to the separation of water owing to the low binding

quality of the starch. The mass becomes watery, and the dressing
can therefore neither fill nor cover the fabric. This defect is usually
due to the use of starch that was either sour or damp, or both.

2. A glazed or spongy appearance, setting in as tho dressing

cools, so that the starch no longer
" runs "

in the duct, is due
to the material, the composition, the boiling, or the added fat.

Running in the duct is a guarantee that the dressing will behave

well when applied to the fabric. No matter how thick the dressing

may be, it should always become more fluid in the machine without

any separation of water or lack of coherence so as to appear soapy
or spongy.

The adhesive property of starch paste depends, according to

Brown and Heron, on the dryness of the starch in other words, on

the percentage of moisture. Damp starch, boiled direct at 100 C.

for twenty-four hours, gave a paste the adhesive power of which
was taken as 1. The same starch, after being dried under the air-

pump and then at 100 C. for twenty-four hours, gave the adhesive

value 2-306
;
and finally, the same starch, dried under the air-pump

and then at a temperature not exceeding 30 C., gave the value 3'288.

This observation is highly important with regard to the value of

starch as an adhesive.



STIFFENINGS AND GLAZES 29

FLOUR.

Flour is the well-known product obtained by husking and grind-

ing cereal grains (wheat, rye, barley, oats, buckwheat), either simply
or by the aid of highly complex machinery of the most modern type.

According to the class of cereal and the care bestowed on the grind-

ing, flour is a more or less pure white, yellowish, or greyish powder,
of varying fineness, which crackles when compressed. When stored

in a damp place it readily absorbs moisture and turns fusty ;
hence

it must be kept, with great care. Stirred up with water it forms a

paste, or a sticky mass, which becomes more consistent when heated,

in which condition it is able to bind mineral substances with ease,

but on drying forms a solid mass, more or less white in colour.

Flour in all cases consists of portions of the bran, fine starch

granules and small fragments of tissue from the albumen of the

grain, these latter being filled with starch and gluten. The larger

the percentage of free starch and the smaller that of the bran and

tissue, the finer the flour.

The chemical examination of flour reveals the presence of the

following constituents, though they cannot be separated perfectly

by mechanical means: (1) gluten, (2) husks, and (3) starch. The

gluten is composed of albumen cells and the residual protoplasm of

the starch cells. The husk comprises the dry, air-laden cells of the

envelope of the seed, and the cell membranes of the starch-bearing

tissue, and is therefore composed of cellulose and the constituents of

the vegetable cell wall. The portion regarded as gluten is not that

substance alone, but contains husk constituents in addition.

The origin of a flour can be determined by the microscope ;
and

the purpose of the examination is generally achieved by determining
the morphological character of the starch granules of the flour, and

deducing its origin from the result. In the case of unmixed flours

this method always furnishes decisive results
;
and in such cases it

is possible to distinguish not only between oat, rice, maize, and buck-
wheat meal, the starch granules of which are readily differentiated,
but also to identify rye, wheat, and barley flour, although the form of

their starch granules agrees very closely. Greater difficulty arises

when flours composed of a number of raw materials come under
examination. Potato, maize, and buckwheat flour can be accurately
identified in a mixture

;
and with a little care, rye flour can be

detected in barley flour (though such a mixture does not occur in

practice) ;
but it is extremely difficult to ascertain the presence of

barley in wheaten flour. It is only by making a large number of

measurements of starch granules and a highly accurate investigation
of the morphological conditions of the tissue of the grain of barley
and wheat that a solution of the problem in question can be obtained

by the expert.
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Cereal flours are occasionally adulterated with pulse meal
;
but

this is easily detected. The starch-bearing tissue of pulse has a

highly characteristic appearance, and consists of comparatively
thickened cells, which, moreover, are separated by remarkable,
intercellular air-passages, and are filled with starch granules of

peculiar shape and mingled with legumin. The starch granules are

of one kind, viz. simple, with decided stratification at the edges
and elongated nuclear cavities filled with air. The dimensions of

the granules also afford a guide as to the kind of pulse meal

present.
Pulse meal can also be detected in wheaten flour by the ash test.

^ According to Fresenius, the ash

J5 of wheaten flour is granular,
almost sandy, does not change

FIG. 12. Constituents of wheaten
flour (magn. 300).

A, gluten cell
; }), protoplasm ; s, starch

granules ; B, bran cell ; C, fragment
of starch-bearing tissue

; K, large
starch granule ; Jc, small starch gran-
ule ; p', residual protoplasm.

FIG. 13. Fragment of tissue from
the cotyledons of the pea (magn.
300).

ss, starch granules ; p, protoplasm
(legumin) ; ii, intercellular air-

passages.

the colour of turmeric paper, though it reacts with red litmus paper ;

stirred up with water, a white precipitate is given with an aqueous
solution of silver nitrate. Pulse meal ash, on the other hand, is

deliquescent, gives an alkaline reaction with turmeric paper; and
the precipitate obtained with silver nitrate turns blue on prolonged

exposure to the air.

Louyet states that the weight of ash will furnish a guide, since

dried old wheaten flour or rye flour yields under 1 per cent, of

ash, whilst pulse meal yields below 3 per cent.

Lecanu proposes the following method of testing for added

starch in wheaten flour :
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The flour is made into a paste with 40 per cent, of its own

weight of water, a thin stream, of water being then allowed to run

over the paste, which is kept kneaded, until the effluent water it

clear. The water is stirred up and passed through a sieve, which
retains the particles of bran. The liquid is next transferred to a

cylindrical vessel and left to settle, the supernatant liquid being
decanted into another vessel. The residual sediment is stirred up
several times with fresh water and allowed to settle

;
and in this

way five or six portions of liquid are obtained. The deposits from

these liquids are examined with a magnitier, and in the event of

potato starch being present, the last of these sediments exhibits a

sheen like crushed sugar, all the others being matt powders. In

a mixture of wheaten flour and potato starch, the latter settles

down at once and forms the bottom layer of the sediments,
because the potato-starch grains are larger than those of wheaten

starch.

According to Bohl, the presence of mineral additions can be

detected by heating the flour with potassium nitrate and sodium (or

potassium) carbonate, extracting the melt with water, and treating
the solution with hydrochloric acid and barium chloride. Only a

faint precipitate should result, since pure rye flour contains only
0'0023 per cent, of sulphuric acid, and wheaten flour only 0'0034

per cent., to form with the barium chloride a compound that is

insoluble in water. If the said solution be super-saturated with

ammonia, the formation of a turbidity indicates the addition of

alum.

Laissaigne tests for the presence of mineral substances by placing 5

to 10 grms. of the flour in a test glass, and shakes it up with chloroform.

On settling down, any added mineral substances will be found at

the bottom of the glass, whilst the flour will float on the interven-

ing layer of chloroform. The sediment can then be easily examined
further. Himly, however, points out that even pure flour will give
a slight sediment under this test, consisting of millstone dust

abraded from the stones in grinding the flour
;
and that it is only

when the sediment is more considerable that the presence of mineral

adjuncts can be deduced. Nessler stirs the flour up well with

water, and then adds an equal volume of sulphuric acid, in which
latter the flour dissolves, leaving mineral admixtures to sink to the

bottom.

Borntrager mixes the flour with an equal quantity of ammonise
nitrate. The percentage of ash differs according to the cereal grain,
but is fairly constant for each, viz.

Wheaten and rye flour . . .1 per cent.

Barley meal . . . . . 1^ ,,

Oatmeal . . . . 2
,,

Pulse meal . . . . 3'3 to 5
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Flours containing bran will yield about double the above percent-

ages of ash. The contamination by millstone dust, etc., rarely

exceeds 0'002 per cent.
;
and therefore one may conclude with

certainty that a sample giving a higher ash content has been mixed
with mineral substances, which are easily identified.

In order to test flour for its most valuable constituent, gluten,
Romen recommends kneading it to a stiff paste with water, working
the mass thoroughly, and testing the elasticity of the paste by press-

ing it with the finger. On the basis of this feature, Boland devised

the aleurometer (Fig. 14), which has been modified at various times,

e.fj. by Dr. 8ellnik and by Kunis, though its essential characteristics

FIG. 14. Boland 's aleurometer.

have been retained. It consists of a sheet-metal casing, A, with oil

bath, B, in which is suspended a hollow metal cylinder, D, about 11

cm. long and 2 J cm. in diameter. The bottom of the cylinder is either

closed, so that the gluten must be inserted through the top, or else

as in Sellnik's modification open at top and bottom, each end

being closed by a detachable cap. A brass plunger, with gradu-
ated stem and bottom terminal plate, can be moved up and down

through the cover. The plunger is graduated in 25 (25 to 50).
For use, a stiff paste is made with 30 grms. of flour and 30

grms. of water; the gluten being separated by washing, in the

manner described below, 7 grms. of the moist gluten are weighed
out, formed into a cake, which (if necessary) is rolled in a little
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potato flour and inserted into the greased tube D. Meanwhile
the oil bath has been heated by the lamp, s

;
and when the

temperature reaches 160 C. the thermometer, I\ is withdrawn
from the bath and replaced by the tube D. Heating is continued

for another ten minutes, to raise the temperature to 250 C., where-

upon the lamp is extinguished. At the end of a further ten minutes

the baking test may be regarded as completed. The high tempera-
ture evaporates the water absorbed by the gluten; but since the

steam (and expanded air) cannot escape through the mass of the

gluten, the latter becomes distended and pushes up the plunger.
As a rule this expansion is between 29 and 50 on the scale.

The higher the plunger is lifted, the better the baking properties of

the flour. After cooling, the cylinder of gluten to some extent a

skeleton loaf can be ejected, and its porosity ascertained by a

longitudinal section.

The following method is pursued in separating the gluten from

the flour : the flour, mixed with the specified amount of water, is

placed in a cloth or bag, which is held under a jet of water and
kneaded in all directions, the starch then running away with the

water and leaving the gluten in the bag as a yellowish, gelatinous,
viscid mass. Any escaping flakes of gluten are caught in a hair-

sieve underneath and added to the contents of the bag. Washing
is continued until all the starch is removed and the water runs away
clear. Of course the gluten. is never obtained entirely free from
starch ;

but the small quantity remaining is negligible.
Flour should also be tested for its content of bran. According

to Wetzell and Haas, 100 parts of good rye flour should contain 13

per cent, of husk ;
but the latter is never quite free from adherent

particles of flour, so that 100 parts of dry rye husks correspond to

269 parts of rye bran, and 100 parts of dry wheat husks to 200

parts of ordinary wheat bran. The percentage of bran in flour is

ascertained by suffusing 100 grms. of the flour with water, and

warming the mixture in a porcelain dish on the water bath. After

a short time the dissolved portions are passed through a hair sieve,

and the residue is washed with pure water, until the latter runs

away clear; the residue being collected, dried, and finally weighed,
the percentage of bran being determined by a simple calculation.

The employment of flour in dressings is founded
1. On the capacity of the glutinous flour to bind all manner of

mineral substances (even such as are insoluble) in water, and retain

them in a finely divided state in the soaked flour. Gluten is the most
valuable constituent of flour, since it imparts to the latter the property
of forming a tough, elastic, and binding paste when mixed with
water. Wheaten flour has a greater binding power than rye flour or

barley meal
;
and this power is not lost when the flour is used in a

merely stirred condition, Starch, on the contrary, has a very low
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power of binding mineral substances ;
and loadings containing a six-

to eight-fold quantity of these latter are useless for their purpose.
Flour is an important dressing material, since both its starch

and gluten play an active part, the latter more especially with

regard to the mineral ingredients added to dressings. The highly
loaded dressings now used would be impossible without flour, and

the loading ingredients would rub off in the form of dust if ever

so lightly touched. The gluten in flour, however, holds the starch

and mineral matters (which are often immoderately large) together,
and forms a solid coating on and between the threads of the fabric.

In order for this to take place, the gluten must be completely

dissolved, and intimately mixed with the other substances.

Spoiled flour, especially such as has become damp, is no longer
suitable as an ingredient for dressings, since the adhesive properties
of the gluten have been modified or lost entirely. Spoiled flour

gives off a peculiar smell, changes colour, and has a pungent, dis-

agreeable smell, fungoid spores being discernible under the

microscope.
2. On the covering power of the flour. When pure, white

flour is boiled for the preparation of dressing, and is spread out and

dried, it forms a pure white, covering layer, whereas starch remains

more or less transparent, glassy, or translucent when boiled, and

forms a more horny layer.

3. On the fact that it imparts a soft, though full feel to the

fabric, whilst starch decoctions make the goods hard, stiff, and rough.
4. On the filling property of the flour. When applied to the

fabric, it fills up the pores of same, especially when forced in well

by a calender or beater, whereas starch merely covers the intermediate

spaces over with a glazed, refractive layer.

In certain fabrics it prevents penetration, especially when these

are afterwards glued on to a substratum, e.g. in bookbinding and

wall hangings. Starch is unable to produce the same effect.

Opinions differ considerably on the method of preparing flour

dressings, some finishers recommending that the flour should be

put in soak overnight, and boiled next day, whilst others soak the

flour for several days, even in the presence of weak acids or alkalis,

and allow it to ferment, so that the gluten is partially or wholly
dissolved.

PROTAMOL FOR DRESSINGS AND SIZES.

Under the name "
Protamol," a new product has been introduced

for use as an adhesive, as well as a dressing and sizing material.

It is a white, somewhat heavy and granular powder, without taste

or smell, and is prepared from clean rice by a method patented by
the Ersten Triester Keisschalfabrik A.G., Trieste. Protamol

contains both starch and gluten (proteids, vegetable albumin), and
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therefore differs essentially from ordinary starch from any raw
material (even rice) ; and, the gluten being in a dissociated condition,
its high adhesive power comes into play. It is prepared for use in

the same manner as starch (soaking in boiling water, and boiling),

though, for special purposes, it receives additions of fats, wax, or

other adhesives. In practical application it has proved superior to

starch, the effect being midway between that of dextrin and starch,
and it is also capable of replacing the former in many cases.

Protamol dressings penetrate the fabric better than starch, without

pressing the fibre like the latter
;

it imparts a natural feel to the
cloth (like dextrin), and is cheaper than dextrin, 75 parts producing
the same results as 140 to 160 parts of this latter substance. The

dressing does not rub off as dust, it does not effect the brightness of

the colours like starch, and it attains a high gloss when calendered
and mangled. Used for carrying pigments in printing, a sharp
impression is obtained and the colours are bright. Protamol is

suitable for dressing all kinds of cotton, union, and linen goods for

which dextrin is employed, such as parti-coloured fabrics, calico-

printing, blue printing, white goods, single-colour goods, cotton,

beaver, and flannel
;
also for sizing cotton or woollen warps, and (in

special liquid form) for dressing woollens and half-woollens. The

preparation is highly suitable for sizing both woollen and worsted

yarns, possessing all the advantages of animal glue or other sizing
materials hitherto used, while being 50 per cent, cheaper than glue.
When properly applied it is readily absorbed by the threads and
renders them supple, whilst preventing the inconveniences (the
formation of dust especially) arising in weaving when other sizings
are used. Woollen or worsted yarns sized with Protamol have high
tensile strength, that of Cheviot No. 6/1 being 480 to 540 grms.,
worsted yarn No. 52/2, 180 to 250 grms., and No. 45/2 cop twist

290 to 360 grms. It should also be mentioned that the disagreeable
smell of animal size is absent.

Protamol may also be used as a filling for fabrics, imparting to

fancy cottons (imitation worsteds) a full feel, similar to that of real

worsted, without covering the face of the goods. In the case of

light semi-worsteds, this dressing gives the material the desired

thick, woolly feel, which is also produced on woollens.



CHAPTER III

ADHESIVE DRESSINGS

GLUTEN.

THOROUGHLY purified gluten forms a tough, sticky, ropy mass, which,
in the fresh state, is perfectly inodorous and has a faint taste of

dough ;
it is soluble in water, but only partially so in weak alcohol,

though completely soluble in concentrated acetic acid and in alkalis.

When dried, it is a pale yellow or yellow-grey mass, brittle, horny, and
soluble in alkalis, as also to a large extent in concentrated acetic acid.

The liquefaction and gradual solution of gluten can be accelerated

by the action of water containing a few parts of acid per thousand.

Caustic soda, lime, ammonia, sodium carbonate, etc., are also used

as solvents.

Gluten may be liquefied spontaneously by storage, the resulting
acid being then neutralised with sodium carbonate, and the separated

gluten kneaded repeatedly in water, and finally dissolved in weak
caustic soda. Solutions of this kind must, naturally, be used while

fresh, owing to the extensive changes that ensue on decomposition.
Luzin is chiefly gluten that has been liquefied by auto-fermenta-

tion and then dried at 25 to 30 C.

PROTEIN GLUE.

If washed gluten be exposed to a temperature of 15 to 25 C. for

some time, it decomposes, with formation of lactic acid, the mass

becoming liquid, and dissolving completely in water after some
considerable time. Gluten modified in this manner is usually dried

in flat pans, and if the drying be effected at a temperature not

exceeding 30 C., the resulting cakes possess properties analogous to

glue. Like the latter, they will dissolve in 2 parts of water, and
can be used in the preparation of sizes, dressings for dyeing and

printing, and finally for clarifying liquids, etc.

VEGETABLE GLUE.

Under the appropriate name of vegetable glue, as well as under

a number of fancy designations arabil, tragacanthine, alligin, Japan
36
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glue, hydrofucol, Gummi Germanicum, Gummi Saxonium, etc.

etc. the market has long been familiar with certain whitish, trans-

lucent to transparent products, more or less gelatinous, or even

liquid, that have been recommended as substitutes for gum, size,

and starch paste, for all purposes ; and have actually come into use

in certain industries, e.g. for dressings, as a bind for pigments, for

sizing paper, and so forth. These products are all distinguished by
great cheapness in comparison with the others in question; and as a

matter of fact they can be supplied cheaply, being all able to hold

large quantities of water without losing their gelatinous character.

All these vegetable glues are mainly composed of dissociated

starch. It is well known that starch granules, when treated with

caustic alkalis, alkali carbonates, salts like magnesium chloride, or

alkali silicates (water-glass), and corresponding quantities of water

at suitably high temperatures, have the property of bursting their

envelopes, and then swelling up and passing into a certain soluble

form. This soluble form of starch is present in all vegetable glues,

potato starch being used, for the most part, as being the cheapest,
and also probably capable of taking up a larger amount of water

than any other kind.

Flour, as well as starch, may be employed for these products ;

and the resulting vegetable glues possess greater adhesive properties
than those from starch, since the gluten easily passes into solution,
and acts as a bind when even very dilute alkalis are used.

The chief advantage of vegetable glue is that it will fix earthy
substances : China clay, talc, etc., on the fibre, and thus prevent
loss of size, through the formation of dust, in weaving.

Vegetable glue of special composition when added to sizing will

fix fat and starch on the threads, makes the latter smooth, and
renders the dried size more insoluble, by the formation of a glaze
that is not very soluble in water and does not give off dust in

weaving.
When of composition suitable to the yarn and fabric, vegetable

glue gives better results than starch, flour, gum, or size, and even

than tragacanth. Experiments have been made in the application
of size dressings containing fat, both alone and in conjunction with

vegetable glue, and it was found that the latter gave the best results,

by dissolving and distributing the fats, whilst the finished fabrics

thickened up more readily in the subsequent steaming process.
In dressings for linens and muslins, and heavy dressings, short

boiling is preferred, the thinner preparations obtained by longer

boiling being more suitable for sizing and for cotton trouserings.
The best method of preparation is to boil the starch and fat first,

and then add the diluted vegetable glue a little at a time in the

cold. Under these conditions the salts in the vegetable glue have
a solvent action on the fat and starch. When good vegetable glue
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is used in this manner, the dressing will be softer and finer, running
more freely in the duct and filling the fabric more completely. Even
on prolonged standing there is little risk of the dressing becoming

watery, so that boiled dressings can be kept longer than others. In

spite of their soft character, dressings made with vegetable glue are

highly viscous, solid, and strong; they fill the material well and
make it pleasantly soft, dilute dressings producing a silky feel.

The chief point in the preparation of vegetable glues is the

dissociation of the starch, and it is interesting to note that

Zulkowsky long ago made the observation that starch is readily
soluble in hot glycerine.

If 1000 parts by weight of concentrated glycerine be stirred up
with about 60 parts of powdered starch, and the whole be heated,
with continued stirring, in a porcelain dish, the starch granules will

begin to swell up considerably. For some little time steam is

liberated from the mixture, and when the temperature reaches about

130 C., the consistence increases to such an extent that stirring
becomes a matter of difficulty. On raising the temperature still

further, the mass becomes thinner again, and at 170 C. the starch

is completely dissolved and the mass quite fluid and transparent, so

that the bottom of the dish can be seen. Finally, if the temperature
be raised to 190 C., the starch will pass over, more or less com-

pletely, into the soluble modification, this being tested by allowing
a few drops to fall into water. If turbidity results, its intensity
will afford a guide to the extent to which the process has been

carried, and if the solution is perfectly clear, the transformation

has been completed. On cooling the glycerine solution the starch

remains dissolved, though the consistence increases considerably.
On pouring the solution into water, any unaltered starch will

separate out as paste, and the dissolved starch can be precipitated
from the filtrate by strong alcohol. As regards the precipitation
and purification of soluble starch, the glycerine solution should,

preferably, be kept for about half an hour at 190 C., to complete
the transformation, the solution, cooled down to about 120 C., being

poured as a thin stream into a two- or threefold quantity of strong

spirit. When the resulting precipitate has settled down completely,
the liquid is removed and a fresh quantity of spirit is added, the

sediment then becoming more compact. On removing the second

portion of spirit, the starch is forced in moderate quantities through
a calico filter by the aid of a force pump, and is washed in spirit
until the filtrate is free from glycerine, this being ascertained by treat-

ing the filtrate in a test tube with a few drops of copper sulphate
solution and a little caustic potash. A bluish coloration of the liquid
above the precipitated copper hydroxide indicates that glycerine is

still present. The best method of utilising the spirit containing

glycerine is by distillation, the residual glycerine being then used
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for a second portion of starch, and the recovered alcohol for pre-

cipitating the resulting soluble starch.

To purify the product from the adherent impurities, such as sand,

etc., occurring in potato starch, the preparation is poured at once

into warm water, dissolved therein, filtered, and the clear solution

treated with a suitable quantity of strong alcohol during filtration.

The precipitate is collected on the filter and washed with stronger
alcohol just sufficiently to remove all the water. The preparation is

soluble in water or dilute alcohol
;
but the concentrated aqueous

solutions soon change into a kind of jelly (paste). In drying, it

shrinks into the form of hard, warty, chalky granules, and loses its

solubility, on which account it must be placed in closed glass vessels

as soon as washed. The aqueous solution gives a beautiful blue

coloration with iodine; and the starch is precipitated by lime-water

or baryta-water.
The manufacture of vegetable glue, being based solely oh the

dissociation of the starch granules, is a comparatively simple and

easy process, though frequently regarded as a trade secret. The
starch is usually made into a pulp with water, then treated with a

solution of sodium or potassium carbonate, caustic alkali, ammonia, or

magnesium chloride, and heated to a temperature between 70 and
100 C. until complete solution is effected, the product being suitably
thinned down with water. Another way is to stir the starch up
direct with the solvent salts and the requisite amount of water,

heating the mixture to boiling, and stirring-in the remainder of

the water.

An important part in the process is the thorough beating of the

mass, and this must on no account be omitted in the concluding

stage. The more the jelly is beaten, the better the product.
All vegetable glues prepared with alkalis have, naturally, an

alkaline reaction, and in this condition are liable to damage or

entirely change certain colours. To prevent this action the product

may be neutralised with very weak organic or mineral acids, a

perfectly neutral product being obtained. The acid must be

extremely dilute, and added very slowly, with constant stirring, care

being taken that the product does not lose its adhesive properties.
After boiling and beating, the finished vegetable glue may be

strained through fine sieves, to remove all lumps and impurities.
This operation must not be omitted in the case of neutralised

preparations, these being specially liable to become lumpy.
The preparation of vegetable glue may be carried out in an

apparatus (described later on) for dissolving gum and starch, the

dimensions being modified to suit the quantities to be treated. Iron

should be avoided, because it affects the colour of the product, and
will inevitably cause it to turn red when salicylic acid is added as a

preservative.
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Metal vessels should preferably be replaced by large wooden

vats, heated by steam and adapted to be fitted with stirrers. It is

true that these wooden vessels suffer when magnesium chloride is

used as solvent, this salt loosening the fibres of the wood and soon

weakening the walls
;
but wood alone will allow a colourless product

to be obtained in all circumstances, and is, moreover, the cheapest
material to use.

Abadie uses magnesium chloride for the transformation of starch

into vegetable glue, and dissolves the salt in the quantity of boiling
water necessary for the transformation of the starch. After the

solution has stood for a short time, the clear liquid is poured off and
treated with a little sulphuric acid. It is important that the water

used should be clean. The liquor prepared in this way is mixed
with the starch, and the whole is boiled, being maintained at 90 C.

for about an hour, by which time it will have become fluid, and is

then neutralised by adding clarified lime-water. On repeating the

boiling process a good vegetable glue is obtained. The transforma-

tion of 100 parts of starch requires 100 parts of magnesium chloride,

1 part of hydrochloric acid, and the amount of water necessary for

dissolving the starch.

According to Angele's British Patent, 100 parts of starch are

treated with 1 part of hydrochloric acid and sufficient water to form

a stiff paste. This mixture is then heated at a temperature between

21 and 40 C., until a sample is found to dissolve in water without

gelatinising. The mass is neutralised by washing with cold water,
which may contain a little alkali carbonate, and is finally dried.

According to the Corps yras Inrfustriels, an excellent vegetable

glue may be prepared as follows : Potato starch is stirred with water

to a milky fluid, which is passed through a hand sieve and treated

with a chloride or an alkali. Calcium chloride or magnesium chloride

is the most suitable, 80 parts being taken to 100 of starch
;
or 20 to

30 per cent, of potash or soda, preferably in the form of hydroxide,

may be used. The mixture is treated either at the ordinary tem-

perature or by the aid of heat, being mixed with stirrers in a suitable

vessel, for half an hour to two hours. After this treatment the

mixture is allowed to settle down and is skimmed. Neutralisation

is effected with dilute acid after the mixing is completed but before

stirring has ceased. This operation takes half an hour
;
and at the

same time to ! per cent, of some antiseptic substance (boric acid,

salicylic acid, carbolic acid) is added. If the product is desired to

have more "
body," it may be incorporated with barium sulphate,

barium sulphide, China clay, etc.

Another recipe recommends boiling 16-J Ib. of potato flour in

25 gallons of water over a gentle fire. To increase the bulk in boiling,
the starch is moistened with about half a gallon of spirit, and after

allowing sufficient time for the molecules of the starch to open, a
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portion of the water is added to effect complete dissociation. When
the mass is boiling, a solution of If Ib. of alum in about a quart of

water is added, and boiling is continued until the whole forms a

fluid, gummy mass, about two and half hours being required to

attain this stage. The decoction is finally strained and left to

cool.

According to Bersch, starch is stirred up with water in a vessel,

and treated with a solution of caustic soda or potash, a little barium

chloride and zinc chloride, a little hydrochloric acid (for neutralising)
if necessary, and sometimes a little olive- or rape-oil or glycerine.
This vegetable glue retains a certain amount of elasticity when dry.

ARBOL GUM.

This product was examined by Horn, who found it to contain

Maltose ..... 24*23 per cent.

Dextrin . . . . . 54 '48 ,,

Starch ..... 4'18

Water .... about 15 '12

the ash content was 0'81 per cent.

From the results of experiments, Horn gives the following recipe :

Stir 100 parts of wheaten starch with 500 parts of water containing
10 parts of oxalic acid, heat the mixture to 90 C. for four hours on
the water-bath with occasional stirring, neutralise with powdered
marble and filter, the clear, pale yellow nitrate being evaporated to

dryness.

APPARATINE.

This starch preparation was first made by Gerard, by treating
flour or starch with caustic alkalis and alkali carbonates, the most
suitable proportions being

Water . . . . . .76 parts.
Potato starch . . . . . 16 ,,

Potash or soda lye, 25 B. . . . . 8 ,,

The starch is mixed with the water by stirring, and the lye is

poured in. The liquid clarifies and a jelly soon forms, which must
be beaten the more the better. The preparation is odourless and

tasteless, and can be used in all cases where gum, paste, or gelatine
find application.

VEGETABLE GLUE DRESSING.

This consists of 60 parts of water, 16 of dextrin, 16 of crystal-
lised sodium sulphate, 16 parts of linseed mucilage, and 4 parts of

tannin. It is prepared by boiling the linseed for a quarter of an
hour and pouring it into a wooden vessel with a bottom of wire



42 DRESSINGS FOR TEXTILE FABRICS

gauze, through which the mucilage runs into another vessel under-

neath. From this the mucilage is returned to the boiling pan and
mixed with the Glauber salt and dextrin by stirring, the solution

being filtered after these have dissolved.

PUSCHER'S VEGETABLE GLUE.

Puscher employs ammonia instead of caustic soda or potash, the

basis of the preparation being wheaten flour, the gluten of which
is thus utilised. The product, which is yellow in colour and has

the consistence of paste, offers important advantages.

VEGETABLE GLUE CONTAINING FAT.

In the method employed by Hecht, the starch is dissociated by
caustic alkali, but neutralisation is effected by a vegetable oil that

is saponifiable in the cold, or by a vegetable resin. This method
of neutralisation obviates the unfavourable effects of the alkalis

(formation of alkali chlorides and sulphates), and furnishes a

highly adhesive product which, owing to the presence of soap
and the glycerine separated from the oil, is very supple, workable,
and elastic.

DEXTRIN (BRITISH GUM).

Dextrin is an intermediate product between starch and grape-

sugar, and consists of a number of different substances. In the

pure state it is white or yellowish, is readily soluble in water, and
has the sp. gr. 1'52. Solutions of dextrin rotate the -plane of

polarised light toward the right, for which reason this starch

product was named dextrin by Biot and Persoz. When pure
dextrin is heated, it turns faintly yellow at first, then brown,
melts at 225 C., and decomposes with intumescence at 235 C.,

acetic acid and decomposition products being formed.

When treated with diastase at a temperature of 60 to 61 C.,

dextrin solution is gradually, and up to a certain degree, trans-

formed into grape-sugar. Treated with an aqueous solution of

iodine it acquires a wine-red coloration. It does not precipitate

cuprous oxide from alkaline copper solution in the cold, though a

slight precipitation occurs on warming. It is insoluble in absolute

alcohol and in ether, the solubility, however, increasing with the

proportion of water in the alcohol. Boiling alcohol of 95 per
cent, strength will dissolve about one-third its own weight of

dextrin, one-half of this quantity, however, being reprecipitated on

cooling.
Concentrated hot nitric acid decomposes dextrin with formation

of oxalic acid, and mixtures of fuming nitric acid and sulphuric
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acid induce the formation of nitro-products. Dilute acids transform

dextrin into grape-sugar, maltose being formed, which latter,

according to Bechamp, is another unfermentable substance, with

a rotatory power inferior to that of grape-sugar. Heated with

bromine at 10 C., dextrinic acid is formed, which is identical

with the gluconic acid formed from grape-sugar in the same way.

Aqueous solutions of dextrin are precipitated by lead acetate and

ammonia, and also by alcoholic solutions of baryta, a delicate white

powder being obtained. Lead acetate gives no precipitate by itself,

nor does stannous chloride, whereas ammonium molybdate and a

little nitric acid produce a blue coloration. Basic lead acetate

precipitates dextrin from concentrated solutions, and thus distin-

guishes this substance from gum arabic. Potassium chromate or

chrome alum renders dextrin insoluble when exposed to light a

property which is utilised in calico-printing.
Pure dextrin is unfermentable, though when the solution also

contains: grape-sugar, a large proportion of the dextrin is split up,
like the sugar, into carbon dioxide and alcohol during fermen-

tation.

Commercial dextrins are seldom quite pure, being mostly con-

taminated with considerable quantities of starch, grape-sugar,
mineral and organic acids, and adulterated with sand, gypsum,
heavy spar, and talc. Foerster gives the following average com-

position of the commercial grades :
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standing for twenty-four hours, the precipitate is dissolved in water,
the solution being evaporated in a tared basin, and the residue dried

and weighed.
The percentage of starch sugar in dextrin is ascertained, quali-

tatively and quantitatively, by means of Fehling solution
;
but only

a very brief boiling must be given in this test, since, otherwise, the

alkali tartrates transform a portion of the dextrin into sugar.
Another quantitative test for starch sugar is the Barsoed reagent

(a solution of 1 grm. of neutral copper acetate and 5 c.c. of 38 per
cent, acetic acid in sufficient water to make 200 c.c.). On boiling
this reagent with dextrin, red cuprous oxide will be thrown down

by any starch sugar present, whereas pure dextrin does not reduce

copper acetate.

The percentage of moisture in dextrin is determined by drying
2 to 3 grms. in a IJ-tube, at 100 C. in the oil-bath, until the

weight is constant. It is advisable to pass air that has been dried

with concentrated sulphuric acid through the tube. The loss of

weight sustained by the substance gives the proportion of moisture.

If 50 grms. of dextrin be dissolved in 500 c.c. of water, and the

solution be passed through a filter (dried at 100 C. and weighed),

washed, dried at 100 C., and weighed, the loss in weight will give
the content of insoluble matter. On incinerating the residue in a

platinum dish, with free access of air, taking up the ash with

ammonium carbonate and weighing, the percentage of mineral in-

gredients (which may have to be examined further) will be obtained.

The loss on incineration represents approximately the starch

content of the dextrin, but if a more accurate determination is

required, the washed insoluble portion of the dextrin is treated with

sulphuric acid or malt extract, the resulting maltose being titrated

with Fehling solution. If the filtered dextrin solution be

evaporated, and a weighed portion of same be dried at 100 C. in

a U-tube in the oil-bath, with the aid of dry-air, the sum of the dry
constituents of the dextrin will be obtained; whilst incinerating

the dry residue (as directed above) will give the insoluble mineral

substances (gypsum especially).

If the dextrin solution have an acid reaction, a weighed quantity
is dissolved in water, and the degree of acidity is ascertained by
titration. Since it is very rarely that two acids are used in the

preparation of dextrin, a simple qualitative test will be sufficient
;

and it is only when gypsum is revealed in the ash that acids, other

than sulphuric acid, need be tested for.

PREPARATION OF DEXTRIN.

The manufacture of dextrin has attained very considerable

dimensions, and in addition to dextrin itself, a number of imitation
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gums are also made, bearing a resemblance to gum arable, the

dextrin produced by the wet process forming a cheap raw material

for their preparation.
An important point in the manufacture of dextrin is that the

treatment of the starch should proceed only far enough to form

dextrin, but not sugar, this latter rendering the final product

hydroscopic, and spoiling the appearance of the clearer and finer

imitation gums by making them moist and sticky to the touch.

An inferior grade of dextrin, known as roast gum, differs from
the pure variety in appearance and in the method of preparation,
and contains various extraneous substances.

The methods of preparation are numerous, and may be

summarised as follows :

1. Boiling starch in water with incomplete transformation into

starch gum. This method has no practical value and is never

employed.
2. Heating the starch in drums or on metal plates, the heat

bursting or destroying the envelopes of the granules. The product
is known as roast gum, Leiogomme, Leiocomme, Amidon grille',

Gommeline, Gomein, Lefebre gum, etc.

3. Treating starch with small quantities of acids at the ordinary

temperature, or

4. With application of heat.

5. Treating the starch with caustic alkalis, by the aid of heat.

6. Treating starch with diastase (a peculiar substance formed

during the germination of barley), assisted by heat.

Potato starch is almost exclusively used as the raw material for

dextrin, as being the cheapest and the easiest to manipulate.
For manufacturing dextrin by means of diastase, 200 parts

by weight of water are heated to 77 to 86 F. in a pan. Good
crushed green malt ranging from 6 to 10 per cent, of the weight
of starch taken according to quality is distributed in the water,
and the temperature is raised to 212 F., 50 parts of starch

being then stirred in. The mixture is kept for twenty to thirty
minutes at 158 F., until the originally viscous and milky liquid

gradually becomes as fluid as water. At this stage the temperature
is raised to 203 to 212 F., and after a short interval of repose,
the liquid is drawn off, filtered, and concentrated, the scum

containing the bulk of the starch envelopes being removed. The
concentrated liquid is poured on to metal plates to form a thin

layer, and dried by artificial heat.

The preparation of dextrin from starch with the aid of hydro-
chloric acid fumes is carried on in a jacketed iron cylinder, heated

by water or steam, and fitted with stirrers. Nearly 3 cwt. of

starch are treated at a time, the cylinder being filled about one-

third full. After closing the cylinder the starch is heated to a
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temperature of 116 to 150 C. (240 to 320 F.) ;
and the higher

the temperature, within these limits, the better the product,

though the darker the colour. A thermometer may be provided
for controlling the temperature. As a rule it takes about four hours

for the starch to attain the requisite temperature, though the time

depends chiefly on the percentage of moisture. The steam, and

any vapours, etc., liberated by the starch, escape through a pipe
in the upper portion of the cylinder. When the starch has

reached the desired temperature, hydrochloric acid gas is admitted

to the cylinder, the acid being divided, for this purpose, into two

portions, each of which is placed in a glass retort. The neck of

one retort is inserted in an aperture in the end plate of the cylinder,
and heat is applied to the retorts, so that the fumes of the

hydrochloric acid pass into the cylinder. The acid fumes mingle
with the air in the cylinder and are absorbed by the starch, which
must be kept stirred, and which is transformed by the acid into

dextrin. The acid fumes finally escape through the aforesaid

opening at the upper end of the cylinder. In order to obtain the

best product possible, the acid must not enter the cylinder too

quickly, about fifteen minutes being the minimum, or the starch will

not have time to absorb the fumes uniformly. When the trans-

formation is completed, the one end of the cylinder is opened and
the product is taken out.

A newer method of preparing dextrin is that introduced by
Pochin and Wooley. These workers dry wheaten flour, sago starch,

wheaten starch, or maize starch, completely, in a suitable oven, mix
the material with i to ^ part of buttermilk or sour milk, strain

through a sieve, and roast the mixture at a gentle heat until the

requisite yellowish or brownish colour is attained. An increased

proportion of buttermilk lightens the colour of the dextrin, and
vice versa. Sour milk and buttermilk may be replaced by a solution

of lactic acid.

According to the Blumenthol method, a closed drum is filled

about one-third full of starch, through a funnel. Stirrers are set

in operation, and acid, contained in a measuring vessel, is sprayed,
in the form of fine mist, over the starch by means of a steam or

air jet. In this manner, 2 cwt. of potato starch can be incorporated
with 9 oz. of sulphuric acid (40 B.) in five minutes, in a drum 5 feet

long and 40 inches wide. The treated starch can be taken out

through a sliding door, and roasted without any previous drying.

GUM, GUM ARABIC.

The name "
gum

"
is usually applied to all vegetable substances

resembling gum arabic in outward appearance, and being completely
insoluble in alcohol, but soluble in water, or at least swelling up in
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the latter to a thick, adhesive jelly. The essential difference

between gum and dextrin is that the latter can be transformed

direct into sugar, whereas gum must first be converted into dextrin

before that change can be effected.

The majority of gums are obtained from varieties of acacia, trees

that grow in vast numbers on the African continent. The produce
is marketed under a great variety of names, gum arabic being sold

as : Kordofan, Sennaar, Suakim, Gedda and Mogador, or Morocco

gum; Senegal gum is classified as "up-river" (yomme du haute

du fleuve) and " down-river
"
(gomme du las du JJeuve) gum ;

and

there are also Gomme de Galam and Gomme friable ou salabrede.

These grades of Senegal gum, however, do not come direct on the

market, but are sorted into a number of classes, differing in value.

In the French market these are sold as : Gomme blanche, blonde,

petite sorte, Salabrede en sorte, Baquaques et marrons, gros grabeaux,

moyens grabeaux, menus grabeaux and poussiere grabeaux. The

FIG. 15. Senegal gum.
a, b, vermiform lump ; c, twig form.

English grades are : Gum arabic from Turkey, East India,

Barbary, Gedda, Australia and Senegal. Turkish gum includes the

grades shipped from Northern Africa via the Levant.

Acacia gum is usually sold in rounded granules, sometimes

elongated, though some of the Senegalese varieties are bent in the

shape of twigs, or vermiform. The surface appearance differs, and
is characteristic of the species, the best and whitest kinds of gum
arabic and one grade of Senegal gum being cracked all over, so as

to appear opaque instead of clear. Inferior, dark kinds have a warty
surface, whilst the vermiform varieties show longitudinal stripes.

The fracture is vitreous, sometimes splintery, sometimes conchoidal.

The gum is easily crushed and furnishes a white powder, even the

dark kinds showing very little coloration. The colour of the several

kinds varies considerably, being pure white, pale yellow, wine

yellow, reddish brown, brownish black, but seldom orange, red,
or green.

The sp. gr. varies between 1'35 and 1'62. When placed in
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water, acacia gum swells up slightly, and then dissolves, moie or

less completely, to a clear liquid, with a mucilaginous taste and an

acid reaction. The best and whitest sorts leave no residue when
dissolved in water, though some of the darker kinds do, e.g. Gedda
and Cape gum. This residue is soluble in alkaline liquids, and
seems to consist of a mixture of bassorin or cerasin and some
resinous substance. Solution in water, especially warm water, is

generally accompanied by strong frothing. Glycerine dissolves gam
arable, and the solution is miscible with aqueous solutions of

glycerine.

According to Neubauer, gum arabic is chiefly composed of

calcium arabinate and potassium arabinate. On combustion it

leaves about 3 per cent, of ash
;

and in the air-dry condition it

contains 12 to 17 per cent, of water.

Cape gum is collected in the Orange River State, and is said

to be obtained from Acacia Karroo and Ac. horriJa, though
Burchell gives Ac. capensis as the parent plant. It forms

opaque, heavy lumps of a dirty dark colour, the lumps being

frequently insoluble in water and of merely low value. The gum
is brought over to Europe in East Indian vessels, and is not in

much request.
Indian gum comprises all the East African gums shipped to

Europe in Indian vessels, and the term should not be confounded

with the real East Indian, or Feronia gum. Indian gums are

inferior to the Turkish grades.
On the subject of Indian gum, Prehle states that, contrary to the

earlier custom, far more Indian gum than that of African origin is

shipped from Bombay. The African gums are known as "Bombay
pink" and "Aden pink." Scinde gum which, according to Rideal,
.is all consumed in the country of origin, also comes for export

occasionally, Kurrachee gum being obtained from Scinde. One

variety of Scinde gum is locally known as Oomarkote gum (from a

small town in Rajputana), and is obtained from Acacia Senegal, one

of the few trees that will grow in that desert region.
Indian gum is in transparent globules or lumps of varying size

;

it is usually almost colourless, and can readily be identified by the

difficulty with which it dissolves, even in hot water. If a piece
of this gum be left in water for several days, it will swell up to

a viscous mass without dissolving, resembling ordinary cherry gum
in this respect, though not so highly coloured. Complete solution is

effected by boiling for some time under a pressure of one atmosphere.

Mezquite gum (Mignet or Musguit gum), which was described

by Morfit, is said to originate from Prosopsis dulcis, Kunth., and is

shipped to Europe from Mexico. Schumard, who examined a sample
of this gum, reports that the granules are as large as hazel-nuts, and

closely resemble the dark kinds of gum arabic, being also completely
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soluble in water and insoluble in alcohol. In addition to water and

salts, it contains 85 per cent, of arabin, and being obtainable in large

quantities, should find extensive application in the near future.

Australian gum (wattle gum) is in hemispherical or stalactitic

lumps, with one flat side, by which the pieces often as much as

4 inches long have been attached to the bark of the tree. This

flat side often contains embedded fragments of bark.

The lumps are red-brown in colour, translucent, and fairly

homogeneous inside. The surface is smooth, with reticulated

cracks. The fresh surface of fracture is wholly or partially dull,

the dull portions frequently exhibiting delicate parallel markings.
When dissolved, the gum has a faint sweetish taste. In spite of

the dark colour, this gum is superior to the other dark acacia gums,
more particularly on account of its ready and complete solubility in

water.

FERONIA GUM.

This true East Indian gum, obtained from Feronia elejthantum,

Corr., forms large irregular lumps with a rough surface, mostly trans-

parent and topaz yellow in colour, though some are brown ; all,

however, are bright. The hardness is somewhat inferior to that of

gum arabic. Iridescent lumps are often found. The gum dissolves

in water as easily and completely as acacia gum, and forms a

strongly adhesive solution. The water content is 12*63 per cent.,

and the ash 5'12 per cent.

CHERRY GUM, PLUM-TREE GUM.

Cherry gum occurs in the form of hemispherical or reniform

lumps, pale wine-yellow to deep red-brown in colour, and is obtained

from cherry and plum trees, exuding from accidental injuries. Plum-
tree gum is usually paler than cherry gum, but both have the same,

insipid, gummy taste, or are sweet and astringent when sugar and
tannin are present. These gums are partially soluble in water, the
insoluble residue forming a pale or colourless jelly. They contain

13 to 14 per cent, of water, yield 2 to 3 '5 per cent, of ash, and consist

of varying proportions of arabin (soluble in water) and cerasin (which
swells up in water but does not dissolve), together with grape-sugar
and tannic acid. The content of arabin and cerasin fluctates, peach
and almond gum being almost completely soluble in water, and
hence apparently consisting mainly of arabin, whereas, according to

Schmidt, cherry gum contains 34'9 per cent, of cerasin and 52'1 per
cent, of arabin.

TESTING GUM ARABIC.

The high price of gum arabic and allied products has led to

extensive adulteration, not merely by the admixture of cheaper,

4
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inferior gums with cherry, plum and similar (cerasin) gums, but also

by the addition of artificial products, made from starch, etc.

When the gum is in the state of lumps or granules, adulteration

with inferior varieties can be detected without difficulty from what
has been said with regard to their properties and by the aid of the

microscope. In the case of powdered gum, however, such adultera-

tions are difficult to prove, although chemical reactions will leave no
doubt. Powdered gums may generally be suspected of containing
dextrin.

The adulteration with gums containing bassorin or cerasin, such

as cherry, plum, almond, or apricot gum, can be detected in many
cases by simple examination or purely mechanical tests. In this

case the solubility test soon removes doubt. Bdellium gum, which
also is often used as an adulterant, has a greasy feel, and sticks to

the teeth when chewed. In a few cases the determination of the

specific gravity is useful, bdellium gum, for instance which, more-

over, is sufficiently characterised by liberating ammonia on distilla-

tion having the sp. gr. 1'371 at 175 C., whereas that of gum
arabic is considerably higher.

Adulteration with gums only partially soluble in water, can

easily be detected by treating the suspected sample with water,
these gums merely swelling up or only dissolving in part.

To detect the addition of cerasin or bassorin gums to gum
arabic, the gum is soaked in water at 15 to 20 C. The portions

containing arabin dissolve, and water is added until a very thin

solution is obtained, from which the insoluble portions and im-

purities will settle down to the bottom in a short time. The
insoluble portion is collected on a filter, to drain, and is then boiled

with sodium carbonate solution, whereupon the cerasin, etc., will

dissolve, leaving the impurities behind. If the gummy residue,

remaining after decantation and filtering, dissolves under this treat-

ment without remainder, no cerasin gum was present in the sample.
In such event the lumpy deposit left on treating the gum with water

is separated by decanting the solution, and then brought into the

nitrate by the aid of much warm water, if the quantitative deter-

mination of organic and inorganic impurities has to be made. The
nitrate from the portion boiled with sodium carbonate, gives a

precipitate containing all the metagummic acid, when acidified and
treated with 90 per cent, alcohol, if cerasin be present. It is

evident that the method may also be applied for the quantitative
determination of cerasin and bassorin in certain cases, provided

filters, weighed and dried at 100 C., be used for collecting the

several components.

Tragacanth is easily detected in powdered gum by means of the

microscope, inferior tragacanth showing starch granules, and all

kinds exhibiting fragments of the cell walls from which they have
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been derived. Flour and starch are also easily identified under the

microscope.
There is also little difficulty in detecting dextrin in arabin gums,

owing to its characteristic behaviour toward various reagents.
Dextrin always contains more or less glucose ;

and a red precipitate,

occuring when the sample is heated to above 70 C. with alkaline

copper solution, indicates dextrin. In presence of any considerable

proportion of arabin, 5 to 8 drops of a concentrated solution of ferric

chloride will gelatinise 5 c.c. of an aqueous solution of gum (1 part
of gum, 2 parts of water). If dextrin be present, merely a whitish

turbidity will occur when the jelly is shaken up with water
;
and in

the case of pure gum, the jelly will not dissolve.

For gum in the form of lumps, the following procedure is

recommended :

A few lumps are placed in a small beaker and treated with

enough of an aqueous solution of ferric chloride (sp. gr. 1'48 to

1*484) and distilled water (in equal parts) to cover the bottom of the

beaker. After stirring and leaving to stand for half to one minute,
the fragments of gum will remain adhering to the bottom, whereas
the dextrin will not.

Solutions of pure gum remain colourless when treated with iodine

solution at the ordinary temperature, but a blue coloration is pro-
duced when starch is present, and a red with dextrin. This latter

substance gives a blue coloration when the gum solution is boiled

with ammonium molybdate and a little nitric acid.

To determine the amount of dextrin in an arabin gum, a

weighed quantity of the substance is dissolved in water, and the

solution is precipitated with lead acetate. The precipitate contains

the arabic acid, whilst the dextrin is in the filtrate, in which it can
be determined (after removing the surplus lead with carbon dioxide)

by evaporation, and drying at 100 to 110 C.

According to Pietro Palladino, dextrin may be detected in gum
arabic by boiling a sample for one minute with aniline sulphate,

chlorobrucin, pure brucin, orcin, or orcein. In alkaline solutions

pure gum gives a straw-yellow coloration with these reagents,
a yellowish-orange or brownish-red being produced in presence of

dextrin.

Gum. arabic that has been bleached with sulphur dioxide often

contains sulphuric acid, which is revealed by the white precipitate of

barium sulphate formed on adding barium chloride to the solution.

For testing pure gums and detecting adulterations, Rideal and
Youle employ the viscosity test. The quality of gum substitutes

largely depends on the care and skill with which the dextrin has
been prepared; and in many cases the dextrin employed contains

starch. This starch gelatinises when boiled with water, and im-

proves the quality to a certain extent. Rideal and Youle devised
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and used a small apparatus in which the outflow of a given volume

of liquid from a glass bulb graduated in two places where it is

connected with two other small bulbs is accelerated by exhausting
the air from the vessel into which the liquid runs. This vessel is

large, and is fitted with a gauge for indicating the pressure prevailing

therein. In this way the viscosity of highly viscous liquids, such

as concentrated solutions of gum, can be determined in a very short

time. The viscosity of a dextrin solution is lower than that of pure

gum arabic. The absolute viscosity of 10 per cent, solutions of gum
arabicis 1 '0639 to 1 '1850, as compared with 1-2880 to 1-3621 for

10 per cent, solutions of gummi ghatti, and 1-1350 to 1'1760 for 5

per cent, solutions.

Hager employs for the detection of artificial, dextrinous gums in

gum arabic, a mixture of ferric chloride and potassium ferricyanide

solutions, this mixture forming a very delicate and reliable reagent.

The solution is prepared by mixing 15 drops of officinal iron ses-

quichloride solution, 15 drops of a solution of potassium ferricyanide

(saturated at the ordinary temperature), 5 drops of dilute hydro-
chloric acid (sp. gr. T165), and 60 c.c. of water.

If 6 c.c. of a 20 per cent, solution of the gum under examination

be treated with 3 c.c. of this reagent, a clear, yellow, viscous mixture

is obtained in the case of pure gum ;
and this will remain unaltered

for eight to ten hours. In presence of dextrin, the yellow colour

undergoes a change in the course of an hour, and the mixture turns

blue in two to three hours.

The best reagent for ghatti gum which is imperfectly soluble

in water is ammonium oxalate, which gives a dense white precipi-

tate with gum arabic, but only a slight turbidity with ghatti gum.
Ferric chloride gives a slight, dark coloration and a gelatinous pre-

cipitate ;
mercuric chloride a white precipitate, but none at all with

gum arabic. Solutions of ghatti gum are yellowish or light brown,
and retain their viscosity longer than the inferior qualities of gum
arabic. Ghatti gum is brought to market contaminated with frag-

ments of bark, the tannin in which has an injurious action. To
eliminate this latter, the gum is treated with half the quantity of

cold water needed to effect solution, and is strained through muslin,

the residue being treated in the same manner.

For the detection of cherry gum in gum arabic, a consistent

solution of the sample is spread over concentrated sulphuric acid,

whereby an insoluble, gelatinous mass is produced, whereas, under

the same conditions, cherry gum furnishes a saccharine substance.

TRAGACANTH.

This gum is obtained from several shrublike species of Astra-

galus, that are met with throughout Greece and Crete, and also in
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Asia Minor and Persia, Only three of these, however, have been

actually identified as the source of tragacanth, viz. Astragalus
ereticus, Lam., and A. Parnassii, Boiss., in Greece and Crete, and

Astragalus verus, Oliv., in Western Asia.

Though tragacanth exudes spontaneously from the stems of these

plants, the yield is frequently increased by making incisions in the

stems. The best grades, which consist of foliaceous pieces, are the

result of artificial interference with the plants ;
the inferior, lumpy

masses being spontaneous exudations.

The lumps of tragacanth are either foliaceous, filamentous, or

irregularly nodular in shape, depending on the nature of the exuda-

tion, whether natural or artificial.

All kinds of tragacanth are very tough, horny masses, from
which thin plates can be easily separated by cutting, though they
are difficult to pulverise. This dis-

tinguishes tragacanth at once from
the insoluble cerasin gums.

Tragacanth is softer than acacia

or cherry gum. The best kinds are

white or faintly tinged with colour,
the inferior sorts yellow to red-brown
or even brownish black. The white ~r

foliaceous and filamentous grades are
*

selected qualities. In appearance,

tragacanth is dull, and slightly trans-

lucent
;
it is only very slightly soluble

in water, the insoluble residue (bas-

sorin) swelling up to a jelly. The
white varieties have an insipid,

mucilaginous taste, whilst the in- n
i , i i i S, simple ; S , complex starch gran-

ferior, yellow and brown kinds have
ules;^^ fragments of cell walls,

a disagreeable, acid subflavour.

The main constituent of tragacanth is traganthin or adraganthin

(identical with bassorin), a gum that swells up in water, but is only

sparingly soluble therein, and has a decidedly acid reaction, a readily
soluble portion, hitherto known as arabin, being also present. Whilst
this latter is as adhesive as gum arabic, bassorin is practically devoid
of adhesive power, though it binds firmly when dry. Other sub-

stances present in tragacanth are : starch, cellulose, occasionally

sugar, a bitter principle extracted by alcohol, a pigmentary substance,
and mineral constituents. Analyses have shown the presence of

over 50 per cent, of readily soluble gum. The more extensive the

chemical metamorphosis of the tissue affected in the production of

gum, the higher the proportion of soluble gum constituents, which
are undoubtedly formed from the insoluble substances. As the amount
of gum increases, the starch and cellulose diminish, so that only very

FIG. 16. Longitudinal section

through foliaceous tragacanth.



54 DRESSINGS FOR TEXTILE FABRICS

small quantities of these latter are present in the best kinds of

tragacanth. Inferior sorts, on the other hand, often contain so much
free starch as to acquire a deep blue stain on contact with iodine,

and can be cut with ease on account of the high cellulose content.

The varieties rich in bassorin are very tough and almost impossible
to pulverise, whilst those high in arabin are less tough, and seem
almost brittle when an attempt is made to cut them

; though even
these are difficult to crush. The ash content is 2 to 3 per cent.,

more than half consisting of calcium carbonate. The percentage of

moisture ranges between 11 and 17 per cent.

In commerce, tragacanth is classed, according to its shape, into

leaves, sticks or vermicelli, and " sesame seed." The first two kinds

are obtained by selection from all natural varieties of tragacanth,
viz. Smyrna tragacanth (white or pale yellow, elongated leaves

plainly stratified and sometimes striated) ; Syrian tragacanth (leaves
of irregular thickness, nodular and sticklike masses, white, or more

frequently yellow to brown in colour, with adherent fragments of

bark and tissue) ;
Morea tragacanth (long, thin sticks, sometimes

flat and straight, at others of circular section, and twisted and curled

in various shapes ;
of divergent colour, and many of the filaments

quite equal to the best leaf tragacanth) ;
Anatolian tragacanth (also

called tragacanthone), which resembles Syrian tragacanth, but is

easily distinguished by its dark colour and intensely acid-bitter

flavour. The largest proportion of leaf tragacanth is furnished by
the Asia Minor varieties

;
the most vermicelli by Morean tragacanth.

Since the leaves are separated by picking, and the stalks by sifting, the

latter consist of long, broken fragments of the former as well as the

natural sticks. Sesame seed is the name given to the fragments
obtained by sifting the vermicelli.

Red tragacanth consists of the inferior qualities left after picking,
and also of the low-grade natural tragacanths. French tragacanth is

the name given to the fine, white qualities, in good request in France
;

English tragacanth (gum tragacanth leaf) denotes larger, coloured,
and less carefully selected sorts. In the Turkish trade there are

three grades : Angora (best), Kurdistan, and Trebizonde (poorest).
African tragacanth (from Sterculia Tragacantha, Lindl., a plant

met with in tropical Western Africa, from Senegambia to the Congo)
forms irregular rough lumps or cavernous stalactitic masses that are

colourless or yellowish, and are only transparent in very thin layers.

Tragacanth is seldom adulterated, though varieties coloured with
white lead are said to come on the market from Levantine sources,
and the poorer kinds, consisting of small fragments, are adulterated

with inferior granular varieties of Senegal gum or gum arable that

are cheaper than tragacanth. Extensive adulteration can be easily
detected by the pulverability and the relatively high content of

substances that are soluble in water. Smaller quantities of these
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varieties of gum are revealed by the aid of alcoholic tincture of

guaiacum, which gives no coloration with tragacanth mucilage, but

a blue coloration with solutions of gum arabic or Senegal gum. This

reagent will detect as little as 5 per cent, of gum arabic.

VEGETABLE MUCILAGE.

According to Karmarsch, the term "
vegetable mucilage

"
com-

prises a whole series of bodies, of widespread occurrence in the

vegetable kingdom, endowed with the property of forming a

mucinous mass when mixed with water. These bodies belong to

the group of carbohydrates, and are most nearly allied to the gums.

They are present in large amount in marshmallow root, salep tubers,

the seeds of flax, hemp, and fleawort, Carragheen moss, various

algae, and in the leaves and bark of the elm and lime. The general
method of preparing vegetable mucilage is by digesting the suitable

portions of the plants with water, straining the solution, and pre-

cipitating with alcohol, the ash constituents being extracted by
agitation with alcohol containing hydrochloric acid.

The mucilage of marshmallow root, and that of linseed and
fleawort seed, can be transformed into gum and sugar by boiling
with dilute sulphuric acid. The first two kinds are probably
identical, being dextrorotatory and insoluble in ammoniacal copper

oxide, whereas the third kind is soluble in this reagent. Quince

mucilage merely swells up in water, and does not dissolve until

caustic potash is added. Boiled with dilute sulphuric acid, it

decomposes into cellulose and gum, the latter afterwards yielding

sugar. Quince and salep mucilage differ from those mentioned above

in that they merely swell up with water, give a blue to violet

coloration with iodine, and furnish only oxalic acid when treated

with nitric acid, whereas the others yield mucic acid as well.

According to Kirchner and Jollens, the mucilages are glucosidic

compounds of gum and cellulose, or, to use a more suitable expres-

sion, intermediate stages in the transformation of the cell membrane,
exhibiting the characteristics of cellulose in addition to those of

gum. Naegli and Cramer divide the vegetable mucilages in general
into such as are secretion products of the parent plants, and such as

are essential organs of the normal plant, as in the case with quince,

linseed, and fleawort mucilage.
If quince, linseed, or fleawort mucilage be boiled with 1J per

cent, sulphuric acid, it is decomposed into gum cellulose
;
further

boiling resulting in the formation of sugar, of which quince mucilage
furnishes the most, the other two giving merely a small yield.

Quince mucilage is viscous, the other two are gummy. The gum
formed on boiling with sulphuric acid is not stained red or blue by
iodine, but nevertheless rotates the plane of polarisation to the right,
like dextrin.
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CARRAGHEEN Moss.

This substance, also known as Irish moss or pearl moss, has

been on the market since about 1830. It is obtained on the North
Atlantic coasts, chiefly on the west and north of Ireland, the south-

west coast of Scotland and on the coast of Massachusetts in the

United States.

It consists of various lichens of the FlorideaB tribe, detached

from their beds by the movements of the ocean and driven to

shore. When dry, the moss forms a cartilaginous mass, only

slightly translucent, yellowish to brownish in colour, with occa-

sional whitish patches. The masses are-ribbon shaped, frequently
branched with dichotomous extremities. The actual mucilaginous
substance of the alga3 is carraghin (lichen mucus), which is soluble

in water, but precipitable by alcohol or lead acetate. It is a

carbohydrate, but somewhat remote from the carbohydrates

(e.g. starch and cellulose) of other plants, though, like .these, it is

capable of furnishing a saccharine product when boiled with dilute

acids.

According to Herberger, Carragheen mucilage contains two resins,

a little fat and mineral substances, though neither iodine nor

bromine. Fliickiger and Obermaier detected 1 per cent, of nitrogen
and 16 per cent, of mineral constituents, and showed that the

mucilage, which is converted into mucic acid by nitric acid, but is

neither soluble in ammoniacal copper oxide nor stained blue by
iodine and sulphuric acid, dissolves in water to a neutral liquid in

which no soluble gum can be detected. For preparing Carragheen

mucilage, 11 Ib. of the moss are placed in a pan and suffused with

15 to 20 gallons of hot (not boiling) water, 2 to 3 Ib. of sodium

carbonate, dissolved in hot water, being added in order to decolorise

the mucilage. The latter, when dissolved, is strained through a

coarse wooden or bast sieve, and the residual moss is treated with

a fresh quantity of hot water (the soda being omitted), well stirred

up and left for two days. The resulting solution is then added to

the first one, and the moss treated again with hot water, this

solution, too, being united with the others. In this way 33 to 45

gallons of mucilage will be obtained, of the proper consistence
;
and

this is stored in closed, high vessels until required. In a cool place
it will keep for a considerable time, and improve in purity and

transparence, owing to clarification.

ICELAND Moss.

This plant (Cetraria islandica, Ach. Lichen islandicus, Lin.

Physica islandica, D. C.) occurs in enormous quantities in the plains

of high northern latitudes, and also in many hilly districts in the
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temperate zone, the market being supplied from numerous sources

(Sweden, Spain, Germany, Austria). The form of the plant is

shrublike, up to about 6 inches in length, and composed of flat

branches, curved and folded, ciliated and often, curly, at the edges,
with dichotomous extremities. In the fresh, damp state it is

olive green in colour, turning various shades of brown when dried.

The lichen is inodorous, but has a mucinous bitter taste. It swells

up after prolonged immersion in cold water; and the lichenin

dissolves under the influence of boiling water, leaving the remainder

swollen up in the form of jelly. The percentage of lichenin is about

70 per cent.
;
and this substance is stained blue by iodine, like

starch, with which latter substance it is identical in percentage

composition, so that it has been called " lichen starch." Other

constituents of the lichen are : a gum that swells up in water,

sugar, a substance, thallochlor, allied to chlorophyll, a saponifiable
fat in which a peculiar fatty acid, lichen stearic acid, discovered

by Knop and Schnedermann a bitter principle, cetraric acid

(sparingly soluble in water and producing the bitter flavour of

the lichen), and fumaric acid. The moisture content is 11 per

cent., and the ash content 1*5 to 3 per cent.

HAI-THAO.

Hai-Thao, or gelose, is recovered from a lichen of frequent occur-

rence in Cochiri-China and Mauritius, and is in the shape of coarse,

flat fibres, which are hard and tough, and about 12 inches in length.
It is tasteless and inodorous, consists of a translucent, colourless

mass, and is covered with a network of opaque veins, which are

nothing more than folds, produced in the drying of the mass. It

is insoluble in cold water, merely swelling up therein
; partial

solubility does not occur below 75 C., whilst completely solubility
is only effected by boiling in water for about ten minutes. By this

treatment all the particles in the liquid are made to disappear, a

transparent, thin, dirty white solution, which is not tacky to the

linger, being obtained. When the solution is cold, the Hai-Thao

separates, like gelatine, as a yellow-grey jelly, which redissolves on

boiling. The jelly has a neutral reaction, and exhibits no tendency
to ferment or putrefy when kept, even as long as a week.

Hai-Thao dissolves in cold, concentrated sulphuric acid, hydro-
chloric acid or nitric acid, and is reprecipitated from these solutions

by the addition of water. It behaves toward dissolved alkalis in

the same way as toward water ; it is entirely insoluble in both cold

and boiling alcohol, and so far from being softened thereby, is

actually rendered still harder, the mass being no longer translucent

after the expulsion of the alcohol.
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FLEAWORT SEED.

These seeds are obtained from a plant (Planta<jo Psyllium, L.)
found on the sandv shores of Southern Europe, those coming into

the French market being derived from the sub-species PL areraria,
W. and K., also occurring in Germany and Austria.

The seeds are about 1th of an inch long and o^-th of an inch across,

elliptical in outline, rounded on one side and concave on the

other. They consist of a husk, an albumen, and an embryo with

rootlets and two cotyledons. The mucilage is contained in the

epidermis, which swells up considerably in water, and surrounds

the seed with a cloudy envelope. The amount of mucilage reaches

up to 15 per cent.

For the preparation of dressings, the seeds are boiled for a long
time with a suitable amount of water, so as to secure the dissemina-

tion of the mucilage therein. The resulting mucilage is employed
to soften various dressing preparations, and is used more particularly
in silk finishing, where it does admirable service.

LINSEED.

The oily seeds of Linum usitatissimum are enclosed in a capsule
about as large as a pea, and are of smooth, ovoid shape, reddish in

colour and compressible. The surface of the seed grains is covered

with a kind of varnish which forms with Avater a nmcinous mass
that leaves only a slight residue on evaporation. For use, the seeds

are crushed, which destroys the texture of the husks, down to the

sclerenchyma cells and the cells of the innermost skin. The embryo,
albumen, and husk are clearly distinguishable in the seeds.

For dressings, linseed meal is boiled with water, and used as a

softening agent, like fleawort.

PERU GUM.

This is a greyish-yellow powder, obtained from the so-called Peru-

vian root, by grinding. This root, which is of unknown origin, is

about the thickness of a pencil and l to 2 inches long, reddish-

brown on the outside, whitish-yellow inside, with a yellow core.

It has no smell, and merely an insipid flavour at first, with a bitter

after-taste. It comes on the market as a powder which, for use, is

stirred up with cold water to a pulp with about the same consistence

as honey, and containing 16 to 18 times as much water as powder, by
weight. It is said to be free from starch and also from tannin.

Alcohol extracts from the powder a yellow-colouring matter, which
remains behind, on evaporation, as a translucent amorphous
substance.



ADHESIVE DRESSINGS 59

When the pulp is treated with a large volume of water, a pre-

cipitate, entirely insoluble in water (presumably cellulose) is thrown

clown, the amount of which is equal to about 8 to 10 per cent, of

the original substance. The statement that the powder contains

bassorin is said by Wiesner to be inaccurate. So far as adhesive

power is concerned, it is inferior to Senegal gum, though the

thickening power is six times as great as that of the latter.

The gum soluble in water is precipitated by lead acetate, and
therefore resembles the gum present in tragacanth. The ash

contains lime, iron, alumina, magnesia, potash, carbonic acid, silica,

phosphoric acid, and chlorine.

. CEYLON Moss.

This is the commercial name of the dried, balled mass of a

seaweed (Sphcerocpccus linchinoides), of the Floridea? family, the

numerously branched twigs of which are white or yellowish white

in colour, and are very brittle when dry. It occurs in large

quantities on East Indian coasts, and is largely shipped to England
and the continent, where it is worked up in the same manner as

Carragheen moss, which it closely resembles.

CANARY GRASS SEED.

Canary grass seed, from Pularis canarensi*, which is said to be

indigenous to the Canary Islands, and is at present often cultivated

in the south of Europe and in some parts of Germany, is a small

seed, pointed at both ends, of high lustre and straw-yellow colour.

Cracked and infused with hot water, the seed is used for sizing fine

cotton goods, being preferred to wheaten starch for this purpose.

ALBUMIN.

The name albumin is usually applied to dried albumin of animal

origin, the vegetable albuminoids (vegetable fibrin, vegetable casein,
and vegetable glue) being termed gluten.

Animal albumin is of widespread occurrence throughout the

animal kingdom, but most abundantly in the eggs of birds and in

the watery fluid that collects over clotted blood, and is known as

blood serum, or merely serum. According to the raw material used
in its preparation, albumin is divided into two classes : egg albumin
and blood albumin, the latter being darker in colour and unsuitable

for certain purposes, e.g. the application of light colours in calico

printing.

Chemically, there is no difference between pure blood albumin
and pure egg albumin

;
and blood albumin is now prepared on a

manufacturing scale, of a quality that is quite equal to egg albumin.
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Egg albumin forms pale yellow, almost white plates, whilst blood
albumin is pale to dark yellow, even brown in colour, and trans-

lucent to opaque. Pure albumin can be heated, in aqueous solu-

tions, nearly to the boiling-point of water without coagulating, and

may be treated with alcohol, or ether without precipitation, though
blood albumin is thrown down from solution by ether. On heat-

ing albumin that has been separated from the cell envelopes by beat-

ing and filtration, the clear liquid commences to become opalescent
at about 59 C., isolated flakes separating out at 60 C., and

complete coagulation to a white mass occurring at 62 C., the

albumin being converted into the insoluble modification. In the

case of very dilute solutions, the separation of solid albumin does

not occur until temperatures considerably higher than 62 C.,

prolonged heating at 100 C. being needed to produce complete

coagulation.

Owing to its very high price, albumin is frequently adulterated
;

and commercial samples have been found to contain gum arabic,

dextrin gum, tragacanth, and even glue, which must have been
added purposely. In addition to foreign admixtures, the quality is

injured by defects in the preparation, especially in drying, so that

the total content of soluble albumin is not so high as it should be.

Some kinds of albumin contain as much as 30 to 40 per cent, of

insoluble matters.

The peculiar appearance of albumin is usually taken as a

criterion of purity and excellence, preference being given to large

plates exhibiting high gloss, coupled with almost complete trans-

parency and lack of colour.

The solubility test is not reliable, inasmuch as both dextrin and

gum arabic are readily soluble in water. Glue and tragacanth also

swell up in water and are difficult to identify in the viscous solutions

of albumin.

The printing test, which is mostly applied by cloth printers to

ascertain the fixing power, is carried out in the following manner :

A definite weight of the albumin is taken, along with a quantity of

the colour with which the albumin is to be printed (the fixing power
not being the same for all colours). The albumin is dissolved and
mixed with the colour, the mixture being printed on a piece of the

fabric for which it is ultimately intended, and the printed sample being
afterwards steamed in the usual manner and thoroughly washed.

The more closely the appearance of the printed fabric, after this

treatment, resembles that exhibited previous to steaming, the better

the albumin.

Although this test reveals the fixing power of the albumin, it

affords no guide to the existence of adulteration. Dialysis, however,
enables contained saline impurities to be separated, and will also

reveal the presence of added antiseptics or preservatives, such as sali-
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cylic acid, common salt, etc. It should, however, be noted that

albumin is naturally rich in the chlorides of potassium and sodium.

The behaviour on the application of heat is characteristic for

dissolved albumin, neutral solutions becoming cloudy at 60 C.

and coagulating completely at 75 C., though a higher temperature
is needed with very dilute solutions. Albumin is also coagulated

by alcohol, ether, and concentrated hydrochloric acid. Coagulated
albumin is insoluble in water, alcohol, ether, and dilute hydrochloric

acid, but soluble in caustic potash and in concentrated hydrochloric

acid, caustic alkalis converting it into alkali albuminate. A pre-

cipitate, soluble in water and acetic acid, is produced on treating
solutions of albumin with sulphuric acid, nitric acid, hydrochloric

acid, or pyrophosphoric acid. Precipitates are also produced by
tannic acid, creosote, and by salts of mercury and several other

metals. Since the commercial value of albumin is dependent on its

solubility in water, its capacity of coagulating when heated to 75 C.,

and of precipitation by tanning agents, it is advisable to apply

corresponding tests. Both egg and blood albumin are more or less

completely converted into the insoluble form if the temperature in

the drying-room exceeds 35 C., or if they are exposed to the sun

during storage or are kept for any considerable length of time.

CASEIN.

This substance is chiefly contained in the milk of mammals, of

which liquid it forms the principal nitrogenous substance. Allied

to casein is legumin or vegetable casein, occurring in particular
abundance in the seeds of leguminous plants.

The preparation of pure casein from milk is a somewhat round-
about process, for though it separates almost completely from the

milk when the latter curdles a condition that is easily induced
the resulting curd is by no means pure casein, but contains large

quantities of butter fat, in addition to- other milk constituents.

Casein is now prepared in large quantities on a manufacturing
scale, and forms an important article of commerce. To prepare pure
casein, milk is evaporated at a moderate temperature, the residue

being treated with ether and benzol, in order to remove the fat.

On dissolving the residue in water and treating the solution with

alcohol, a voluminous precipitate is obtained which, when repeatedly
washed, is casein free from fat, though containing alkali.

Pure casein is scarcely soluble at all in water, though it will

dissolve in water containing carbonates or phosphates, alkalis or even
alkali chlorides, and especially in weak lyes. These solutions, in

which the casein is combined with an alkali, differ from solutions of

albumin, inasmuch as they cannot be rendered cloudy or coagulated
by heat. They acquire this property, however, on being treated
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with magnesium sulphate or when lime water is the solvent. On
treatment with acids, casein solutions deposit a flocculent curd,
which may consist of a compound between the casein and the acid

used. A similar precipitate ensues on the addition of acetic acid,

but is redissolved by an excess of the acid. A slight excess of

hydrochloric acid in a dilute solution of casein will redissolve the

precipitate first formed, but the precipitate comes down again when
the excess of acid is increased.

Tannic acid and metallic salts also precipitate casein from

solution. The natural solution of casein in milk behaves in the

same manner as alkaline solutions of casein.

When casein is dried, it forms a horny, brittle, white mass, that

is difficult to reduce to powder, but when in a finely divided state

is a nearly white powder which gradually swells up in water, and
dissolves in presence of an alkali. Casein is mainly used in calico

printing, but more rarely as a dressing.

CASEO-GUM.

Caseo-gum is a solution of casein in lime water, and is used as an

adhesive, though more particularly for impregnating cotton and
linen goods, which then, on exposure to the air, absorb carbon

dioxide, so that the fibre is animalised by the deposition of casein

and can be more easily dyed.
The product is prepared by stirring 64 parts of freshly made

casein (curd) with 96 parts of water at 64J F. The mixture is

passed through a metal sieve and stirred with lime water (prepared
from 1 '6 parts of freshly burned lime and 7 parts of water, triturated

and filtered through paper). This treatment causes the mixture to

thicken, but on continuing the stirring a certain amount of clarifica-

tion ensues, and the desired consistence is obtained. The lime must
be good, and freshly made, and neither too much nor too little

water must be used in slaking. The curd must be finely distributed

in the water, and the temperature must be exactly 64^ F.

GLUTEN.

Gluten is used as a glazing material for curtain finish, and as a

thickening ingredient in dyeing and printing. It is prepared in

the following manner :

Casein, made as free from water as possible, by pressing, is

triturated to a coarse, uniform powder in a roller mill, and mixed
with a solution of an equal quantity of sodium tungstate, after

which it is passed through the mill again, in order to crush the

small particles of curd as completely as possible. The reaction

begins as soon as the solution comes in contact with the perfectly

dry casein, and the mass increases progressively in viscosity.
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The cold mass from this treatment is placed in a water-bath, a

little water being added if the mass be too dry, and is melted by

stirring over a moderate fire until no undecomposed particles can be

detected. A little carbolic acid and oil of clove should be added

as a preservative. The uniformly melted mass is poured out, and
forms when cold a more or less solid mass, according to the amount
of water used.

Owing to its property of dissolving in any proportion of water,

gluten possesses high adhesive powers. When once dry, it is fairly

re.sistant to water.

It also dissolves readily in glycerine, and furnishes a fine,

viscous mass, which gives a flexible coating, and becomes hard, like

leather, when immersed in a solution of alum after drying.

GLUE.

Glue is the name applied to the peculiar substances that are

formed by allowing water, at boiling temperature, to act on certain

animal tissues, viz. connective tissue, cartilage, and the allied

organic substance in bone. Sinew, skin, and portions of the

vascular tissue of skin, also yield glue, but contain other constituents

that do not furnish this product. The characteristic feature of

glue-yielding tissues which must be classed as proteid derivatives

is that, on prolonged boiling with water, they dissolve to a more
or less adhesive liquid which, on cooling, solidifies to a soft,

quivering cohesive mass, size or glue jelly, and when completely

dry furnishes a more or less coloured, solid, horny substance (glue or

gelatine), that swells up in water and finally dissolves therein.

There are two different kinds of glue, viz. cartilage glue and
bone glue, distinguishable by a series of characteristic reactions.

Cartilage glue is prepared by boiling so-called permanent cartilage,
rib cartilage, laryngean cartilage, joint cartilage, the cornea of the

eye, hides spoiled in tanning, hide waste, etc.
;
whereas bone glue is

obtained by the prolonged boiling of bones, or by freeing the glue-

yielding tissue from the mineral constituents lime and phosphoric
acid of bone, and then working up the residue into glue.

Hide glue or leather glue is chiefly made from the scraps of

hide formed as waste products in tanning. Other substances also

used for the same purpose are hides that cannot be tanned, hare
and rabbit skins, hide wrappers, knackers' waste, etc. These
materials are freed from adherent dirt, flesh, coagulated blood, and

fat, and protected against putrefaction, since putrescent materials

yield only very small quantities of inferior, dark-coloured, and
malodorous glue. After lying in lime, the materials are treated in

running water for some time, until all the lime has been swilled

out. In large glue factories, special washing-machines are used.
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The boiling process is very simple, the chief point in it being
to use sufficient water and to boil long enough to extract all that is

soluble in the material, so that the residue, which mainly consists of

elastic tissues, hair, lime soaps, coagulated albumin, and blood,
contains nothing further that is soluble. The materials are steeped
in water until thoroughly impregnated, and are then boiled in a

separate pan, with more water, until dissolved, The glue liquor is

separated from the sediment by settling and skimming, or decanting,
and is left to clarify. The boiling process should not be continued

too long, or the glue will become less adhesive, thus losing its most
valuable property, as well as its power of gelatinising on cooling.
At the same time this overboiled glue is liable to burn against the

sides of the pan.
When the glue liquor has clarified in the warm, it is run into

long boxes to set, which done, it is placed on a bench, loosened

from the sides of the box by a sharp knife, and discharged, by
quickly tilting the box, on to a moistened wooden or stone plate.
Here the block is cut into several horizontal layers, by a brass wire

or special cutting-machine ;
and these again are divided into sheets

of suitable size by vertical cuts. The sheets are lifted up by a wet

knife, and laid singly on drying-frames, which are set up out of

doors, in well-ventilated rooms, or under a shed-roof, so that air can

circulate freely between and around the superimposed frames. This

process is the crux of the whole manufacture, owing to the great
influence of the temperature and humidity of the air on the drying
and external appearance of the glue. On this account, attempts have

been successfully made to remedy these defects by artificial drying
in heated rooms or on heated metal-rollers or plates.

For the first few days the sheets of glue laid out to dry must be

turned two or three times a day, to prevent them sticking to the

netting and ensure uniform drying ;
but when superficially dry, one

turning daily is enough. As soon as the sheets are semi-hard, they
are subjected to a higher temperature in a heated room

;
and finally,

after dipping them in water, which softens the outer surface and
makes a gloss when dry again, they are ready for packing.

In making pale Cologne glue, the material, after being properly

limed, is macerated in bleaching-powder solution for half an hour,
the liquor being then slightly acidified by the addition of weak

sulphuric acid, stirred in. After a further sojourn of half an hour
in this liquor, the material is rinsed repeatedly, and finally boiled to

glue. According to another method the material is steeped in river

water until it begins to evolve an unpleasant smell, and is then

washed, by kneading and beating under water, followed by digestion
in dilute sulphurous acid (sp. gr. 1*035) in a closed vessel for

twenty-four hours. After this digestion the acid is run off, the

residue washed in water, and the acid treatment repeated, the
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material washed a number of times, pressed, and finally placed in a

vat, in which it is treated at a temperature of 109 F. for twenty-four
hours. The glue liquor is left to cool, in which process it sets to a

colourless jelly, which is cut up and dried in the usual way.
In making bone glue, bones of all kinds are used, especially

those from small and young animals such bones being easily

extracted by the boiling process as well as horns, ivory turners'

waste, etc. The bones must first of all be crushed in an ordinary
iron mortar, or in an edge-runner mill, this treatment facilitating

the extraction of the fat and also the dissolving of the glue con-

stituents. The broken bones are placed in a large pan, where they
are steamed for several hours. Bones that are very rich in glue,

such as hoof-bones, horns, and the like, are not boiled, because this

would entail loss of glue substance, whilst the amount of fat

recovered would be small.

The boiled material is limed for eight to fourteen days, and is

then washed with water and treated with dilute hydrochloric acid in

tanks or pits. In this pickle it is left for eight to fourteen days,

being stirred up at intervals, and the spent acid replaced by fresh.

The acid transforms the calcium phosphate of the bones into soluble

calcium chloride; and the formerly hard and rigid bones become

cartilaginous, flexible, and translucent. After the acid treatment,
the softened bones are placed in withy baskets or portable washing-

drums, and washed clean in running water. They are then immersed

for one day in lime liquor, and after being washed again, are either

boiled direct to glue or dried for use later on.

The glue is in the form of plates, of various sizes and thickness,

mostly elongated rectangles, on which the marks of the netting on

which they are dried can be clearly seen. The plates are either

quite flat, twisted, or partially rolled up, sharp at the edges, and

often thicker there than in the middle. The colour varies from pale
to dark yellow, light to dark brown or blackish-brown

;
the fracture

vitreous, the glue brittle and easily broken, though on exposure to

the air it readily absorbs moisture and becomes soft, flexible, and

sticky. The smell is characteristic and agreeable, and should never

be unpleasant, this indicating that bad leather has been used in the

manufacture.

Good glue should swell up strongly in water, but should not

yield up much soluble matter thereto, colour it deeply, or impart
a disagreeable putrescent smell to the liquid. It should not deli-

quesce even after digestion in cold water from twenty-four to forty-

eight hours
; but, on the other hand, should begin to dissolve at

118 F., and be completely soluble at 122 F. Bone glue is often

cloudy, and opalescent or milky, owing to the calcium phosphate
dissolved in the glue jelly; but this does not impair the quality.

White, powdered substances are also added to the glue to colour it
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and mask the natural shade, this being the case with the so-called

Russian or white glue, which is prepared by stirring white lead,

zinc white, and similar pigments into the fluid glue mass. It is

evident that these additions also increase the weight in many cases.

Glue is composed of two substances gluten and chondrin the

former originating in hide and bones, the latter in cartilage.

Glue jelly in general (before being dried), whether composed of

gluten or chondrin, differs in its properties from dissolved glue,

having low adhesive power and being more liable to go bad; in

fact it commences to putrefy in twenty-four hours at 68 to 73 F.,

giving off" a smell of ammonia and undergoing decomposition, whereas

solutions of glue can be kept for a much longer time.

The behaviour of glue solution toward various salts is highly

important. If potassium or sodium carbonate, neutral potassium

tartrate, magnesium sulphate, etc., be added to a lukewarm,
15 to 20 per cent, solution of glue, the latter curdles. Lukewarm

glue solution, saturated with common salt, sal ammoniac, saltpetre,

or barium chloride, loses its property of gelatinising. When large

proportions of alum are added to glue solutions, the glue is thrown
down as a translucent, colourless mass. The addition of dilute

acids to glue solution prevents gelatinisation, though that power
is restored by adding common salt. Boiling with slaked lime

destroys the setting properties of glue, and converts it, on dilution

with water, into a colourless, gummy mass, soluble in cold water

and in a saturated solution of common salt
;
the property of setting

is also destroyed by protracted heating (for six days at 176 F.).

Tannic acid forms, both with glue jelly and glue solutions, peculiar

compounds that are still formed when the proportion of jelly or

glue in the solutions is as low as 0*005 per cent.
;
hence this reagent

forms an excellent means for detecting glue. When the solution is

fairly concentrated, tannic acid produces a strong, flocculent, dirty-

yellow precipitate, of caseous character, which turns brown in the

air, and dries to a hard, brittle, pulverable mass, that is insoluble in

ether, alcohol, and water, but soluble in caustic potash. Under the

influence of sunlight, potassium bichromate forms with glue an

insoluble compound that finds extensive application.

Dry heat causes glue to melt and give off a disagreeable, strong
smell of burnt horn, the mass intumescing and leaving a charred

residue which acts as a powerful decolorising agent, like bone

black. Under dry distillation, glue furnishes an aqueous solution

of ammonium carbonate, and a thick brown oil, consisting of a

mixture of ammonium carbonate, sulphur, ammonium cyanide, etc.

It is highly important that glue should be tested before use, the

tests being mainly directed to the percentage of gluten, the binding

power, and moisture content.

The gluten content can be determined by precipitating the gluten
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with tannic acid solution, the precipitate being filtered, dried, and

weighed, and the gluten calculated from the weight of glue tannate,
under the assumption that 100 parts of this substance contain

42 '74 parts of gluten, and 57*26 parts of tannin. According to results

already obtained, the gluten content of different glues varies between
68 and 81. per cent.

The method proposed by Schattenmann is based on the supposi-
tion that the amount of moisture absorbed by a sample of glue bears

a definite relation to the quality, and that good glue should increase

at least twelvefold in weight on being immersed in cold water for

twenty-four hours, and then dried between fine blotting-paper.
A method mentioned by Lipowitz makes use of the carrying

power of the jelly obtained on dissolving 5 parts of glue in 45
of water. This power is measured by the weight required to force

a cup-shaped piece of sheet-metal, about |th of an inch in diameter,
into the jelly. The weights are applied by means of a funnel

attached to the cup.

GELATINE.

Gelatine is pure bone glue, and is chemically identical with
other kinds of bone glue, though prepared in a different manner.

For making gelatine, the most suitable kinds of bone, ivory
and button turners' waste, horn, sheep bones, calves' feet, etc., and
the large bones of horses and cattle, are broken up, care being taken
to avoid any heating in the crushing process, as this leads to the

development of an empyreumatic smell that is retained by the

gelatine.
The bones, after bleaching in the sun, are macerated with

hydrochloric acid until the greater portion of the phosphate is

dissolved. The residual jelly is washed, digested with milk of

lime, and dried after repeated washings, the crude gelatine being
afterwards bleached over again. The usual addition of alum when

boiling the fully bleached jelly, and the action of sulphurous acid

on the glue liquor, are of special value in the production of very
pale gelatine.

The gelatine mass is treated in the same way as glue, being
poured hot into boxes, cut up when cold, and dried on netting,
either in the open air or in special drying-rooms. It is considered,

however, that drying in the air is the only way to obtain a perfect

product.

STARCH SYRUP, POTATO SYRUP.

If starch be boiled along with dilute acids, it is transformed into

a kind of sugar, and not merely into dextrin. The acid acts to

some extent catalytically, without being itself decomposed, the

same amount of free acid being found in the liquid after the process
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as before. The operations in this process are: (1) introducing
the starch into the hot, very dilute sulphuric acid, and boiling
the mixture until the starch has been converted into sugar;

(2) precipitation of the sulphuric acid from the resulting sugar
solution

; (3) concentrating the sugar solution to a certain strength ;

(4) clarifying and decolorising the sugar solution.

Starch syrup or potato syrup is a syrupy, sweet liquid, varying
in colour from dark yellow to water-white, according to the degree
of purity.

COLOPHONY (ROSIN).

In all districts where turpentine is won, colophony is prepared

by distilling the turpentine with or without water, oil of turpentine

being liberated, and colophony left behind in the still.

The principal kinds of colophony are French and American

(prepared by the aid of the most up-to-date appliances), Austrian,

Spanish, Portuguese, and Grecian.

Colophony has a vitreous lustre, practically no taste or smell,
and is pale wine-yellow to dark brown in colour. It softens and
becomes sticky under the warmth of the hand, and melts at

275 F.
;

is soluble in alcohol, ether, and ethereal oils, and also

partially in mineral oil
;

it can be melted along with fatty oils and

wax, and forms rosin soaps with caustic alkalis. Cold
'

alcohol

extracts pinic acid from colophony, and sylvic acid crystallises
out of the residue left on treatment with hot alcohol. Boiled with
nitric acid, colophony furnishes amorphous azomaric acid and
terebinic acid, insoluble in water, but soluble in ether. Under dry
distillation it furnishes volatile rosin spirit, light and heavy rosin

oils, and a pitchy residue.
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GLYCERINE.

IN Nature, glycerine occurs, in combination with fatty acids, in the

solid and liquid fats and oils. It can be liberated from these com-

binations in various ways : either by the oils becoming rancid, or by
decomposing the fats with alkalis

;
and also by splitting up the fats

by means of steam or other agencies. In the saponification of fats

of all kinds, glycerine is generally recovered in the state of a more
or less highly coloured, oleaginous liquid, crude glycerine, which
has to be put through a process of purification.

Chemically, pure glycerine is a colourless, inodorous liquid, with

an agreeable, sweet taste. It has a sp. gr. of 1'30 at 15 C., and the

faculty of crystallising at low temperatures (about 18 to 20 C.),

crystallisation proceeding rapidly, even at 5 C., if a crystal of

glycerine be introduced into the liquid. The boiling-point is 190 C.,

but appreciable evaporation occurs at 100 C. It ignites at 150 C.,

burning with a faintly luminous flame, and can be readily distilled,

by superheated steam, at 180 to 200 C. Glycerine is soluble in

all proportions in water and alcohol
;
and in a pure state is even

hygroscopic, so that it has to be diluted for medicinal purposes. It

is insoluble in ether, chloroform, benzol, or arsenious acid, though it

dissolves a number of metallic oxides, iodine, bromine, alkaline salts,

and lime.

WAX.

The only waxes used in dressings are bleached beeswax, Japan
wax, and occasionally, carnauba wax. Native beeswax spoils the

whiteness of fabrics. Beeswax is brittle at low temperatures,
but softens to a plastic mass under the warmth of the hand. It

has an aromatic flavour, and does not stick to the teeth when
chewed. It is insoluble in water or cold spirit, but is completely
soluble in hot alcohol, though the greater part separates out again
on cooling, leaving only small quantities m solution. Carbon

disulphide, ether, benzine, and oil of turpentine, dissolve beeswax

completely, as do also most of the ethereal oils
;
and it can be melted

69
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in all proportions along with the majority of fats and oils. The

sp. gr. of pure beeswax is 0'965 to 0*972; the melting-point is

62 to 64 C., and the solidification-point 58 C. On exposure to higher

temperatures it decomposes and volatilises, without, however, giving
off any odour of acrolein.

Wax differs from the fats chiefly in the absence of glycerine

compounds ;
and it can be saponified by alkalis without separation

of glycerine. Beeswax is a mixture of cerotic acid (cerin) which
is soluble in alcohol and melissin or myricin, which is only slightly
soluble in alcohol. Myricin will not saponify with ordinary lye,

though cerotic acid will do so; and by the employment of great
care it is possible to obtain the first-named in a state of fine distri-

bution in the resulting wax soap.
Bleached beeswax comes on the market in the form of thin

round cakes. It has a faintly rancid smell, but no taste.

Vegetable waxes, such as Japan wax, myrtle wax, palm wax,
carnauba wax, milk-tree wax, and also ceresine (mineral wax), are

used, partly as substitutes for, and partly for adulterating beeswax.

The tests for the purity of wax are directed: (1) to the deter-

mination of the melting-point; (2) to adulterations with tallow,

rosin, stearine, paraffin wax, and vegetable wax, and solid loading

ingredients, such as heavy spar, chalk, etc.

The melting-point is determined by placing a sample of the

wax in a small basin, and immersing this in a water-bath provided
with a thermometer.

The melting-point of pure beeswax is 69
C

C.
;
whereas Japan

wax melts at 40 to 45 C., myrtle wax at 43 C., palm wax at

100 C., carnauba wax at 85 '5 C., milk-tree wax at 60 C., refined

ceresine at 85 C., beef tallow at 37 C., mutton tallow between
47 and 50 C.

Water is added to wax by mixing the melted wax with hot

water, and stirring until cold. By this means the water is finely

disseminated in the wax, and can be detected at once by the dull

coarse fracture. On melting, it settles down to the bottom of the

vessel, and can be easily determined by weighing the wax before

and after that operation. Additions of heavy spar, chalk, etc., also

settle down, but these can also be determined by dissolving the

wax in chloroform or oil of turpentine.
Added tallow is readily detected by making the wax into a

candle and lighting it, the smell of tallow being perceptible on

blowing out the flame. With the same object, the wax may be
heated with 15 times its weight of spirit until all the wax is

mixed. After cooling, and pouring off the spirit, the solidified wax
is heated to boiling with more spirit in a porcelain dish, and a few

lumps of ammonium carbonate are stirred into the hot liquid, which
is then cooled, filtered, and the filtrate treated with hydrochloric
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acid, added by drops until the reaction is strongly acid. If the wax
contained fats or fatty acids, crystals of fatty acid will crystallise
out of the liquid.

The test for rosin is performed by dissolving about 3 grms. of

the wax in 10 to 12 times their weight of chloroform, adding 200

grms. of lime water to the solution, and agitating the mixture.

Whilst pure wax gives an emulsion, the milk of lime causes, in

presence of rosin, the separation of a turbid, yellow-brown liquid,
and greyish-brown flakes of rosin will be observed floating on the

surface.

Adulteration by stearine is detected by dissolving 7 grms. of

wax in a ninefold quantity of chloroform, adding 340 grms. of

distilled lime water to the solution, and agitating the whole vigor-

ously, until a uniform mass is produced. If stearine be present, a

loose, granular precipitate of lime soap will deposit on standing.
To test for paraffin wax, a piece of wax the size of a nut is

placed in a porcelain dish with 8 times its own weight of fuming
sulphuric acid, and warmed until it melts. The wax dissolves in

the acid, with considerable effervescence, to a dark-brown liquid,
which forms a clear mixture when poured into water. If paraffin
wax be present, this separates out on the surface of the acid, in the

form of oily drops, which solidify on cooling.
For testing beeswax for adulterations with vegetable waxes,

especially Japan wax, various methods are used.

The wax is melted in a test-tube, and treated with 3 volumes
of nitric acid, a plate of copper being introduced. Japan wax turns

yellowish-brown after a short time
; beeswax, on the other hand, a

dirty white.

Boiled with concentrated caustic potash, Japan wax gives a

cloudy, homogeneous liquid, whereas pure beeswax will not mix
with caustic alkali, but collects on the surface in cooling, and leaves

the liquid almost perfectly clear. A mixture of the two waxes
behaves like the separate specimens. Japan wax is soluble in borax

solution, an opalescent liquid being formed, whilst 'beeswax is

insoluble.

If the wax under examination be boiled with a solution of

1J parts of borax in 20 parts of water, and heated to boiling, a

solid disc of pure wax separates out on cooling. In presence of

Japan wax, on the other hand, the liquid is milky, and, if the

proportion of vegetable wax be large, the liquid thickens and sets

to a jelly.

PABAFFIN WAX.

This substance, obtained by the distillation of brown coal,

bituminous shales, petroleum residuum, bitumen and ozokerite, is a

mixture of solid hydrocarbons with relatively high carbon content.
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In a pure state, paraffin wax is a white, translucent, foliaceous,

crystalline, hard and resonant, but not very brittle mass, which feels

soft and slippery, has no taste or smell, and a density of 0*870.

The melting-point is between 33 and 65 C., the mean being 50 to

52 C. It melts to a colourless liquid, is completely insoluble in

water, partially soluble in alcohol, readily soluble in ether, carbon

disulphide, benzine, petroleum, oil of turpentine, etc. It is in-

soluble in alkalis, and is not attacked by them, even at boiling heat.

In dressings, paraffin wax is never met with in a saponified con-

dition, but only in an extremely fine state of division. Nevertheless,
it is capable of imparting a more or less high glaze to the fabrics,

under suitable treatment (calendering).

STEARINE.

This substance (more properly stearic acid) is a constituent of

most fats, viz. the solid varieties being present as stearine,

associated with palmitine and olein. For recovering stearic acid,

the fat is mixed with 6 per cent, of sulphuric acid, at 120 C., and
treated with boiling water, whereupon complete decomposition
ensues. The stearic acid forms colourless, inodorous scales, with a

silvery lustre, readily soluble in alcohol and ether, but not in water
;

has no appreciable reaction, and increases considerably in volume in

melting. The alkali salts of this acid are soluble in water, but are

decomposed by a large excess of that liquid. As regards its use in

dressings, the remarks made about paraffin wax also apply here.

FATS AND FATTY OILS.

The name, fat, is applied to certain animal and vegetable pro-

ducts, which feel greasy to the touch, form oily liquids when warmed

(or also at the ordinary temperature), and leave on paper a trans-

parent spot which does not disappear after long standing or when
heated. The fats are lighter than water, and are quite insoluble

therein, though soluble in ether, carbon disulphide, or etheral oils.

They are classified, according to their consistence, into solid fats or

tallows, semi-solid fats of the butter or lard type, and liquid fats or

oils. The solid fats are easily melted, becoming fluid even below
100 C. At low temperatures the oils become solid.

All fats and fatty oils can be saponified with caustic alkalis, and
are transformed by this process into a condition that renders them
more suitable for cloth-dressing purposes. In this state they are

chiefly used as softening agents.
The following fats and oils are used :

Tallow, bone fat, wool fat, cocoanut-oil, palm-oil, castor-oil, olive-

oil, and a few others; the tallows (beef and mutton tallow), cocoanut-
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oil, and olive-oil being the most popular and largely employed. The
chief point to be borne in mind in using these fats is that they should

be clean, unadulterated, and, most of all, fresh. The fats'and oils are

rarely used singly, being for the most part employed in combination

with others. This is particularly the case with tallow, which is

never used alone or in more than small quantities, its hardness

requiring to be ameliorated by the use of softening fats.

SOAPS.

Soaps are more or less impure fatty-acid salts of potash or soda,

soluble in boiling water or in alcohol, imperfectly soluble in cold

water, insoluble in ether, benzol, and petroleum spirit. The soda soaps
are solid, the potash soaps soft and greasy. The larger the proportion
of stearic acid and palmitic acid, the harder the soap, whilst the

softness increases with the amount of oleic acid present. The potash

soaps decompose many of the sodium salts, such as sodium chloride,

Glauber salt, etc., with formation of the corresponding potassium
salt (potassium chloride, potassium sulphate, etc.), and soda soap.
The hard soaps comprise the curd soaps and semi-curd or paste soaps.
When fats or oils are boiled with lye, there forms on saponification
a clear liquid, soap paste, from which the curd soap is deposited by
salting out with sodium chloride. The curd soaps contain all the

glycerine of the fat used, and all the impurities in the fat and lye.

They can be produced by the aid of cocoanut-oil and palm-oil, these

being the only two fats that are able thanks to their high percent-

age of laurostearin to form amorphous soaps, that are solid even
when containing a fair amount of water.

Cocoanut-oil and palm-oil can also be made into soap by simply

crutching the melted fat with warm lye, strong lyes 36 to 40 B.

being required for this purpose. These soaps made by the cold

process always contain free alkali, and are therefore very sharp.
The semi-curd soaps (Eschweg soap) also can only be made with the

help of cocoanut-oil and palm-oil. One hundred parts of fat will

yield 150 parts of curd soap, whereas the yield in the case of

Eschweg soap is 200 per cent. The limit of yield is difficult to fix

in the case of the paste soaps, being in the ordinary kinds 300 to

400 per cent., whilst loaded paste soaps with a yield up to 1400 per
cent, are met with in commerce.

In testing soaps, the chief points to investigate are the water

content, the percentage of fat, and then the extraneous adjuncts
used for loading.

In order to determine the percentage of moisture, Lowe recom-

mends shredding 8 to 10 grms. of the soap exceedingly fine, drying
it at 60 to 70 C. and gradually raising the temperature to 100 to

105 C. If the soap contain caustic potash, the operation must be
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conducted in an atmosphere free from carbonic acid. To determine
the free alkali previous to drying, a small weighed quantity of finely
shredded soap is placed in a watch-glass, which is then enclosed in

a cylinder charged with dry carbonic acid gas, the proportion of

caustic potash being determined by the increase in weight. The
carbonic acid should not be allowed to act too long, or sodium
bicarbonate will be formed. The difference in the weight of the

soap before and after drying will give the percentage of moisture.

The following method may also be adopted :

A saturated solution of common salt is prepared, the clear liquid

being filtered from the excess of salt. The piece of soap to be tested

is then carefully weighed, and boiled with 2 to 3 times its weight
of the brine until the soap balls to a compact mass, which is there-

upon taken out, rinsed with water, well dried, and finally weighed.
The difference in the weights will give the percentage of water in

the sample.

According to Kratzer, the percentage of fat in soap is determined

by suffusing 5 grms. of the finely shredded soap with distilled water

in a beaker, the solution being moderately warmed on a sand-bath

and then treated with 25 to 30 grms. of hydrochloric acid. The
whole is left in a warm place until the fat collects as an oily layer
on the surface. Five grms. of melted white wax are added, and the

whole is left to get quite cold, the mass of fat being pressed, dried, and

weighed. The increase in weight gives, approximately, the amount
of fat present in the soap ; but, as a slight loss of glycerine is sus-

tained in making the soap, the increase in weight must be augmented
by one-nineteenth, in order to obtain the exact weight of fat.

Special test-glasses are also used for determining the fat content.

The percentage of free, unsaponified fat is determined by intro-

ducing a weighed quantity of dried soap into a high beaker, provided
with a close-fitting cover, and extracted with benzol, assisted by
warming. When completely clarified, the filtrate is decanted into

a tared flask. After 2 to 3 extractions, the total filtrate is distilled,

the residue is dried at 108 C., and the flask weighed, the increase in

weight giving the proportion of unsaponified fat.

Admixtures, such as kieselguhr, diatomaceous earth, starch,

alumina, etc., are left behind as a sediment after the soap has been

dissolved, and can be accurately examined under the microscope.

SOFTENINGS.

This name is applied to a number of preparations of highly

divergent composition, some being true soaps, and others merely
mixtures of saponifiable fats with emulsifying salts, and also with

borax, salt, sodium phosphate, etc. They are made by either boiling
the finished soap with the requisite quantity of water and then



MATERIALS FOR SOFT DRESSINGS 75

adding the other ingredients, or by saponifying the fats with

soda lye.

A good softening can be prepared from cocoanut-oil, 22 Ib. of

which are crutched with a soda lye containing 4J Ib. of caustic

soda (77 B.) in 10 gallons of water. The mixture is boiled until

combination has occurred, and a homogeneous mass is obtained.

Two Ib. of borax are next crutched in, and the whole is left to cool,

occasional crutching during the cooling being advantageous. This

preparation contains unsaponified fat, the presence of which is an

advantage for certain purposes.
Another softening is made from 14 Ib. of tallow and the same

weight of cocoanut-oil, saponified with a solution of 4| Ib. of

caustic soda in 10 gallons of water as above. Another good prepara-
tion is made with 14 Ib. of tallow, 14 Ib. of bleached palm-oil, and
7 Ib. of caustic soda, dissolved in 10 gallons of water, 2 Ib. of salt

being added after boiling. This last recipe furnishes a completely

saponified product, containing a slight excess of free alkali.

If finished soaps be used, they must be properly made curd

soaps, cut into fine shreds, and boiled up with water. The follow-

ing proportions are recommended as suitable: soap 28 Ib., water

7 gallons, sodium phosphate or chloride 2 Ib. (added after the soap
and water have been boiled together). An agreeably smelling

product is obtained from palm -oil soap. Thin softenings can be

prepared by increasing the proportion of water; and consistent

products by taking less water. Starch is occasionally added. Such
a product is obtained, for instance, by distributing 5 Ib. of starch in

10 gallons of water, then adding 25 Ib. of shredded curd soap,
and boiling the whole until a homogeneous mass is formed, the

mixture being crutched throughout the process. A fine, but more

expensive, softening is prepared by substituting caustic potash for

caustic soda, the proportions being : cocoanut-oil 28 Ib., tallow 28 Ib.,

caustic potash (96 per cent.) 12 Ib., and water 16 gallons. These

potash softenings are always more fluid than those made with
caustic soda, and are therefore suitable for many purposes without

dilution. Mixtures of caustic potash and soda are also used, e.g.

cocoanut-oil 28 Ib., caustic potash (96 per cent.) 5 Ib., caustic soda

(77) 5 Ib., water 1 quart.
Another series of liquid softenings is used in conjunction with

sulphate of magnesia, the ordinary soap softenings being unsuitable

since they form insoluble magnesia soaps. As a rule, these liquid

softenings are mixtures of magnesium chloride, starch-sugar syrup,

and, occasionally, glycerine and zinc chloride. A typical recipe is

magnesium chloride solution (32 to 34 B.) 10 parts, zinc chloride

solution (48 B.) 2 parts, capillary syrup 5 parts, glycerine 2 parts,
water J part.
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DRESSINGS FOR FILLING AND LOADING

ALUM.

THIS substance crystallises in colourless octahedra, but is met with

in commerce as irregular crystalline masses, which are transparent
at first, but gradually become coated over by absorbing ammonia
from the air. It is soluble in 10 parts of water at 14 to 16 C., but

dissolves more readily in hot water, though insoluble in alcohol.

The aqueous solution has an acid reaction, and a sweet, astringent
taste.

Commercial alums are in many instances contaminated with

iron
;
and as freedom from that metal is essential, it must be tested

for by adding potassium ferrocyanide to the aqueous solution, a

light blue coloration, or precipitate, indicating the presence of iron.

In dressings, alum should be regarded as a beautifying and

clarifying agent, rather than as an actual dressing or loading material.

BARIUM CHLORIDE.

This salt is composed of barium and chlorine, together with

water of crystallisation, and is prepared by decomposing witherite or

barium sulphide with hydrochloric acid. It forms white, prismatic

crystals, that remain unaltered in the air, and have a burning,

bitter, repellent taste, acting as an emetic. It is poisonous, like all

compounds of barium
; parts with its water of crystallisation (with

decrepitation) when heated, and melts at a high temperature.
When calcined in a current of steam, it decomposes into hydrochloric
acid and baryta. It dissolves in 2J parts of cold, or 1J of boiling

water, to form a neutral solution. It is far less readily soluble in

water containing hydrochloric or nitric acid.

Barium chloride may be contaminated with the chlorides of

copper, lead, arsenic, iron, manganese, aluminium, zinc, strontium,

calcium, magnesium, potassium, and sodium.

As a dressing it is of low value, though it greatly increases the

weight of the fabrics on which it is used
;
and it is inferior in

antiseptic and hygroscopic properties to other salts, such as

magnesium chloride, zinc chloride, etc.

76.
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BARIUM SULPHATE.

Barium sulphate is met with native as heavy spar, and is also

manufactured in the form of Wane fixe or permanent white, by
artificial precipitation.

Xative heavy spar occurs in many parts of Germany, and all

over Europe in large quantities, as snow-white or coloured crystals

(according to the degree of purity), and crystalline masses. The

spar is sorted in accordance with its purity of colour, and is then

crushed, ground, levigated, and dried, the fineness and whiteness

of the powder being a criterion of quality. Heavy spar is dis-

tinguished by its neutral reaction, and insolubility in acids and

alkalis.

Permanent white or blanc Jixe is prepared by precipitating

barium chloride with sulphuric acid, and is sold in the condition of

paste, not as a dry colour. This precipitated sulphate is of dazzling
whiteness and excellent covering power.

The use of barium sulphate in dressings is based on its pure-
white colour, great weight, and absolute neutrality, so that the fabric

is not affected in any way.

BARIUM CARBONATE.

This substance is met with in nature as witherite, in the form of

nodules, pale grey, yellowish, or greenish in colour (rarely pure

white), and with an earthy, or transparent, greasy fracture. The

pure carbonate is prepared by precipitating a solution of a barium

salt (usually the chloride) with sodium carbonate, and forms a white

powder, insoluble in less than 15,000 parts of water, though it

dissolves more readily, to form barium bicarbonate, in water contain-

ing carbonic acid, especially under pressure. It fuses at white heat,

with liberation of carbon dioxide, and more readily in presence of

carbon
;
and when strongly heated in water, it yields barium hydrate.

Its application in dressings is on a par with barium sulphate.

BLEACHING-POWDER.

Bleaching-powder (" chloride of lime ") is manufactured on a large
scale in chemical works by saturating quicklime with chlorine gas,
so far as is possible in the circumstances. In this process the whole
of the chlorine, with the exception of a small quantity of by-products,
is absorbed, and forms a compound from which it can afterwards be

liberated by the action of stronger acids.

Good bleaching-powder forms a fairly loose powder, containing

only a few lumps, and turns soft and greasy on exposure to the

air. In the fresh state it smells of chlorine, but later on gives off a
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peculiar odour, attributed to the hypochlorous acid liberated by
atmospheric carbon dioxide. When stirred up with a little water,
it forms a thick, viscid pap ;

and by using more water, nearly the

whole of the bleaching compound can be extracted, leaving the

excess of lime as sludge. It is upon this feature that its application
as a loading material is based.

LEAD SULPHATE.

Lead sulphate is precipitated from lead solutions by sulphuric

acid, and is obtained in large quantities as a by-product in dyeing
and calico printing, during the preparation of aluminium acetate

from lead acetate and alum. It forms a white, crystalline powder,
of sp. gr. 6 '2, almost insoluble in water; quite insoluble in water

containing sulphuric acid, and in dilute alcohol
; slightly soluble in

water containing nitric acid and in concentrated sulphuric acid,

and readily soluble in solutions of ammonium tartrate or acetate,

sodium hyposulphite, caustic potash, or caustic soda.

GYPSUM.

Gypsum is hydrated calcium sulphate, a mineral of foliaceous,

granular, fibrous, dense, and earthy structure, which readily parts
with its water of crystallisation when heated, and sets rapidly, with

moderate increase in volume, when stirred up to a paste with water.

Commercial gypsum is a more or less pure-white powder, the finest

quality being alabaster gypsum. When mixed with a large quantity
of water, gypsum loses its property of setting, and it is only by
reason of this peculiarity that its application in dressings in which

it acts as a covering and filling agent is possible.

CALCIUM CHLORIDE.

This salt is obtained by treating limestone with crude . hydro-
chloric acid, and also as a by-product in the manufacture of sal

ammoniac, ammonia, carbonic acid, the decomposition of manganous
chloride liquors by means of quicklime, in the preparation of

chlorine. It is also recovered from the mother liquors of salt

works, and from Stassfurt "waste" salts (potash and magnesium
salts that were formerly discarded). A solution of pure calcium

chloride can be obtained by treating an excess of marble with pure

hydrochloric acid, and digesting the filtrate with milk of bleaching-

powder.
A distinction is drawn between crystallised, fused, and chemically

pure calcium chloride. The crystallised variety is a dry, white

powder of crystalline appearance, and bitter, salt taste
;

it is soluble
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in alcohol, and particularly so in water
;
and lowers the temperature

considerably on passing into solution. When heated, it melts in

its own water of crystallisation, and at 200 C. becomes the fused

salt.

Calcium chloride has been proposed for keeping fabrics damp,
and dispensing with the damping-machine. For this purpose it

was preferably added to the dressing preparation, the material being
calendered after starching and drying. A fair amount of success

was attained, but the fabrics were spoiled by mould on storage ;
and

on repeating the experiments with smaller quantities of calcium

chloride, the fabrics were not sufficiently damp, the dressing

remaining hard and stiff, so that the process was not found suitable

to replace machine damping. Still more unfavourable results were

obtained on using calcium chloride by itself as a loading agent, so

that its employment has been generally abandoned. If calcium

chloride be used along with magnesium chloride in dressings, care

must be taken to see that no carbonate of soda or magnesium
sulphate is present.

MAGNESIUM CHLORIDE.

Anhydrous magnesium chloride is obtained from the final liquors
in the treatment of Stassfurt carnallite. The fused commercial

product is not anhydrous, but contains 45 per cent, of water that

cannot be completely expelled by further heating, this treatment

inducing decomposition.

Magnesium chloride is readily soluble in alcohol, and very
soluble in water. In the crystalline state it is translucent, and

readily melts in its own water of crystallisation. The density of

magnesium chloride solutions increases rapidly, being 1'0859 for a

10 per cent, solution at 15 C., 1*178 for a 20 per cent, solution,
1'279 for a 30 per cent, solution, and 1*334 for a 25 per cent,

solution. The 30 per cent, solution boils at 115 0>6 C.

Magnesium chloride was first recommended, as an adjunct to

sizes, by Townsend, and it not only prevents the tendency to

become mouldy, but also considerably improves the air of the

workroom, by absorbing the ammonia given off in the exhalations

from the operatives.
The following points are mentioned by Romen in connection

with the use of magnesium chloride :

1. Despite its antiseptic action, magnesium chloride alone cannot

prevent the formation of mould and fungi in the case of fabrics

treated with heavy dressings, especially such as contain much
fat, flour, and starch, and particularly when the treated stuffs

are (a) kept in a damp place; (6) are taken from warm rooms
into extreme cold

; (c) exposed to rapid changes of temperature ;
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(d) contain a high proportion of moisture, as the result of over

damping or defective calendering during manufacture
; or, (e) have

been pressed, calendered, or dried, at too high a temperature.
2. Fabrics dressed with magnesium chloride, alone or in con-

junction with pure (non-acid) starch, will never become mouldy.
3. Fabrics dressed with magnesium chloride and zinc chloride

will never fall a prey to fungoid growths, whatever the amount of

flour, tallow, etc., in the dressing.
4. When used in the right proportions, magnesium chloride is

an excellent dressing ingredient. It can replace fats and oils to a

certain extent
; imparts the already known properties of the

fabrics dressed therewith, ameliorates the action of calendering and

mangling ;
the crushed threads stand up again ;

and it helps these

to close the meshes by maintaining uniform moisture in the fabric.

For the same reason it facilitates the production of a watered effect,

and is largely used on this account in England, especially for

mangled goods, which give watered and moire effects in the

hydraulic mangle.
5. Fabrics treated with magnesium chloride and zinc chloride

will not lose their dressing in the form of dust.

6. On the other hand, such loss is not precluded when the

fabrics are beaten or thrown about, if clay, chalk, etc., has been

added to the dressing, and the goods are (a) too dry ; (&) kept too

long on the mangle; (c) have been beamed and beaten too many
times

; or, (d) have not been firmly beamed all of which points
should be borne in mind in the treatment of white goods.

Moreover, they do not bind these loading ingredients as is so

often erroneously assumed; and even properly loaded fabrics may
exhibit the defect so common to white goods, that the dressing can

be pushed out from between the threads by the pressure of the

finger, or drawn out by scratching with the finger-nail. If, however,
the correct proportion of moisture be imparted to the goods loaded

in this way, whether by damping or hanging, and the fabric be

passed through the mangle properly, there will be no tendency of

the dressing to dust off.

7. Piece goods that have been overloaded, even those starched

by pressing, are found on examination by transmitted light, to

exhibit sinuous markings, especially in cases where the dressing
was starched in the cold.

The chief peculiarity rendering magnesium chloride suitable for

dressings is its property of absorbing and retaining moisture, so that

stuffs dressed with a large quantity of starch always feel soft, in

spite of a certain firmness. Some English shirtings contain only
40 per cent, of cotton, and 60 per cent, of dressing, and therefore

would break like a board, were it not that the dressing is made

supple by the presence of a hygroscopic ingredient. Magnesium
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chloride finds somewhat extensive employment, though it is often

used for no particular reason, and solely with the idea of increasing
the weight of the material by attracting moisture, both in the case

of woollens and other fabrics. The hygroscopic power of magnesium
chloride is utilised hygienically in fine weaving. It was formerly
the practice, in order to reduce the tendency of the yarn to break,
to place the looms in cellars, or else to humidify the air of the

weaving-shed by constant spraying ;
but now, by steeping the yarn

in magnesium chloride, it can be made to remain supple, from

absorbed moisture, even in comparatively dry rooms.

SODIUM SULPHATE, GLAUBER SALT.

In nature, sodium sulphate is found, anhydrous, as Thenardite

(rhombic crystals), and as nodules in Peruvian guano ;
whilst it

occurs in the hydrated condition as mirabilite, and as an efflorescence

on rocks, etc. As a double salt it forms glaucerite, reussin, etc.,

and also the saline lacustrine deposits consisting of a mixture of

sodium sulphate, carbonate, and chloride. In solution, it is a con-

stituent of numerous mineral waters, and is recovered on a large
scale as a by-product in the manufacture of hydrochloric acid.

Glauber salt is not much used by itself in dressings, being mixed
with magnesium sulphate, or with this latter and magnesium chloride.

It gives dressings of medium softness. The pure salt alone must be

used for certain dyed and printed goods, on account of its inert

character, whereas impure sulphate attacks delicate colours during

storage.

MAGNESIUM SULPHATE, EPSOM SALT.

This salt occurs as kieserite and reichardite in the Stassfurt

beds; as an efflorescence in mines and collieries, and as a con-

stituent of a large number of mineral waters. It crystallises, from

aqueous solutions, in different forms and with different percentages
of water, according to the concentration and temperature of the

solution.

Magnesium sulphate imparts a certain hardness and firmness to

textiles, and must therefore be used only for such stuffs as are

required to exhibit this peculiarity. It is largely used for dressing
Oxford shirtings, but is unsuitable for soft finish unless accompanied
by some fatty oil or softening salts.

The object of using magnesium sulphate is to impart firmness,
and to imitate the quality and weight of goods that actually contain

more substance. The fabric is passed through concentrated solutions

of magnesium sulphate, and then slowly dried. The acicular, soft,

and silky crystals of the salt become firmly embedded in the fibre

and improve its lustre
;
but the first washing will convert the

apparently close fabric into a loose, insignificant rag.

6
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Specimens of stuffs dressed with magnesium sulphate only, lost

53 per cent, of their weight on being merely swilled in distilled

water, and contained only 40 per cent, of actual cotton. When
the fabric still contains chlorine, from the bleaching process, it

becomes brittle on drying, especially if dried on drums, owing to

the formation of free hydrochloric acid.

MAGNESIUM CARBONATE.

Crystalline magnesium carbonate occurs in nature as magnesite
or bitter spar. From this material, magnesium carbonate can be

prepared by dissolving in acid, followed by precipitation ;
and also

by dissolving the finely powdered material in water charged with

carbonic acid, the bicarbonate thus formed being afterward decom-

posed again by heat. The carbon dioxide, liberated, serves for

dissolving a fresh quantity of the mineral. Mother liquors from

the treatment of sea-water, or from mineral waters, are also used.

Magnesium carbonate comes on the market as loose blocks weighing
about lb., and furnishes, when crushed, a soft, very light, and

white powder, which appears under the microscope to consist of

tiny interwoven prismatic crystals.

Magnesium carbonate, being an extremely light, porous substance,

is not adapted for loading and filling the fabrics on which it is used,

or for contracting the pores of the fabric and thus throwing the

woven pattern into prominence. It is very difficult to work, and is

destroyed by vegetable blue and greatly weakened by mineral blues.

Moreover, it is very liable to come away from the fabric as dust, and,

finally, is too dear to find employment.

MAGNESIA WHITE.

This preparation is obtained by treating magnesium sulphate
solution with quicklime or caustic baryta. It is pure white in

colour, and consists of a mixture of calcium or barium sulphate,

and magnesium hydrate. It is also used as a filler.

MAGNESIUM SILICATE.

This compound, which is often found native, and is also formed as

blast-furnace slag in the smelting of iron, has been recommended

as a filler for dressings, without possessing any prominent advan-

tages therefor.

CHINA CLAY (ALUMINIUM SILICATE),

also known as Chinese white, is a porcelain earth (kaolin) distin-

guished by its dazzling whiteness and plasticity. It is obtained at

St. Austell (Cornwall), and many other places. It has a high
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covering power, imparts a mild and greasy feel to the dressings,
and on this account is often used, more particularly since, being

inert, it has no injurious action on the fabric.

ZINC CHLORIDE.

Zinc chloride has only recently come into use as a dressing.
After being first employed in dressing silks, it was applied to the

loading of other fabrics, mostly in association with magnesium
chloride. The quantity of zinc chloride in the mixture, however,
must not be anything like so much as the magnesium chloride, but

rather only about 10 to 15 parts to each 100 parts of the latter. It

is a highly hygroscopic substance, is very soluble in water, and, in

the case of heavy dressings, must be solely regarded as an antiseptic,

being a perfect preventive of mould in even the heaviest dressings.
Like calcium chloride, it was proposed at one time as a damping
agent, but this idea has now been abandoned entirely.

ALKALI SILICATES, WATER-GLASS.

Some years ago von Fuchs observed that by fusing silica and
alkali together, a glassy product, soluble in water, was obtained,
to which he gave the name water-glass. The proportions taken

were : powdered quartz 45 parts, anhydrous soda 23 parts, and

powdered wood charcoal 3 parts. Later on, experiments were made
to replace the relatively expensive soda by cheaper sodium com-

pounds ;
and it has been found, for example, that common salt can

be decomposed by silica at a high temperature and in presence of

steam, to form water-glass, hydrochloric acid being liberated.

Water-glass may also be prepared by the wet method, by treating

amorphous silica with caustic alkalis.

Potash water-glass (potassium silicate) is prepared by fusing 45

parts of powdered quartz, or pure quartz sand, with 30 parts of

potash and 3 parts of powdered wood charcoal, the powdered melt

being dissolved by boiling with water.

Double water-glass (potassium-sodium silicate) may be made,

according to Dobereiner, by fusing together 152 parts of powdered
quartz, 54 parts of calcined soda, and 70 parts of potash, or 100

parts of powdered quartz, 28 parts of refined potash, 22 parts of

calcined soda, and 3 parts of powdered wood charcoal.

The solution obtained by boiling finely powdered, solid water-

glass with water, forms the "
prepared water-glass

"
of commerce.

It is sold in varying strengths, expressed as percentage degrees of

solid silicate in the solution, 33-water-glass, for instance, containing
33 parts of solid alkali silicate and 67 parts of water, whilst the 66
solution contains 66 and 34 parts respectively.
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Water-glass has a strong alkaline reaction and taste, varies in

consistence according to the percentage of solid silicate, and in

colour from water-white to yellow, and even brown, and dries

in the air to a hard, solid glossy film. Mixed with fats, it forms

soaps that are capable of absorbing large quantities of water a

property utilised in the manfacture of loaded soaps.

All acids, even the weakest, decompose water-glass, the silica

being precipitated as a jelly. The same result is produced by

atmospheric carbon dioxide, so that water-glass must be stored in

tightly closed receptacles.
In presence of earths and metallic oxides, the silica forms

insoluble compounds, chalk, for instance, forming with water-glass
solution a very compact mass that dries nearly as hard as marble.

The action of sodium silicate on cotton fibres has been reported
on by F. Crace-Calvert, who mentions that textiles sized with

that substance and afterwards packed in bales and shipped to South

Africa, were returned as spoiled and unsaleable. An examination

of the goods revealed a partial decomposition of the sodium silicate

into sodium carbonate and insoluble silica, probably by atmospheric
influences.



CHAPTEE VI

ANTISEPTIC DRESSING INGREDIENTS

IT was mentioned in the introduction that all dressing preparations,

especially those containing fats or fatty oils for special purposes,

must also contain certain additions of antiseptic agents in order to

prevent the development of mould and fungi, to which these

substances are very liable.

At the same time a number of these agents were specified ;
and

a fuller description of them may be omitted here, more particularly

since certain of them have already been dealt with in the chapter
on Loadings and Fillers, whilst others are more or less unsuitable

for our purpose.
The following antiseptics are suitable for use : the chlorides of

barium, zinc, aluminium, magnesium, potassmnTpaad _calctam. ;.Jbut
on the other hand, the mercury compounds, and n

:

Iol3ir~ijf~-ilw

compounds of cyanogen, arsenic and arsenic acid, strychnine, and

picric acid, must be excluded unconditionally. Tannin can only
find restricted application, since it acts on the size in the dressing ;

and the sulphates of iron, copper, alumina, and zinc are only suitable

now and again, the first two especially being quite out of the

question for white dressings.
Carbolic acid, creosote, and salicylic acid are undoubtedly the

best antiseptics, the last-named being adapted to displace all other

preparations.
With regard to the employment of salicylic acid in the textile

industy, von Heyden reports that although the chief textile

materials are not liable to decomposition of themselves, yet, in

conjunction with fatty and gelatinous substances, and especially

under certain conditions of warmth and moisture, they form, in

time, a favourable substratum for the growth of micro-organisms,

coming under the generic term of mould, a disagreeable smell being
also produced. These inconveniences mostly appear long after the

fabrics have left the factory, and have changed hands, perhaps a

dozen times in commerce.
An addition of about 1 part of salicylic acid per 1000 more

or less, according to the external conditions of the gelatine, size,

5
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etc., used in dressing, will prevent any obnoxious smell and keep
the goods from spoiling. About the same proportion of salicylic
acid in the dressing preparation will also prevent any future com-

plaints as to mouldiness, stains, etc., on the goods.

Foreign wool, washed before shipment, contains the germs of

mould, which frequently develops after the wool has arrived in

Europe, but might be prevented by adding 1 part of salicylic acid

to 2000 parts of washing water and 500 parts of soft soap. The
main superiority of salicylic acid over other antiseptics formerly
introduced into the textile industry is, that only a very minute

quantity is needed and the acid is inodorous and non-corrosive.



CHAPTEK VII

DYEING AND BLUEING AGENTS

DYEING agents are occasionally added to dressings intended for

coloured stuffs, in order to mask the whitish cast produced on dark

fabrics by the use of loaded dressings. A variety of dye-stuffs may
be used for this purpose, e.g. logwood decoction with copper acetate,

ferrous sulphate or potassium chromate, for black cottons ;
turmeric

extract, for linen kerchiefs padded with yellow ;
and Paris blue or

indigo, for dark blue. These coloured dressings, however, are

seldom used.

Blueing agents, on the contrary, are largely used for white goods,

especially ultramarine blue, which has now displaced other blueing

agents, such as indigo, Paris blue, smalt, etc., almost completely.

Although these other agents can be used to great advantage, owing
to their solubility or infinitely fine distribution (practically equal to

solution) in water, the completely insoluble ultramarine is neverthe-

less preferred, because it is affected to a merely slight extent, if at

all, by the other ingredients in the dressing, and will retain its blue

colour in presence of alkalis, and even in weak acids, provided an

acid-fast blue be used, which will resist the action of acid for a

certain time, whereas the tone of all ultramarines is modified by acids,

ULTRAMARINE BLUE.

Ultramarine is a substance of still unknown chemical composi-
tion, prepared by calcining alumina, soda (potash), silica, and sulphur.
It is non-poisonous, very fast to light, with a high colour intensity
and power of resisting alkalis

; and is distinguished by beauty and

brightness of colour. It is decomposed by acids, the colour being

destroyed and sulphuretted hydrogen evolved. It is insoluble in

water. There are three kinds of ultramarine blue, differing in

composition and method of production : pure blue, blue with red

tinge, and blue with greenish-blue tinge. The pure blue kind is

lowest in silica, and is produced by calcining clay, Glauber salt, and

carbon, with or without an addition of soda and sulphur (sulphur

ultramarine). Green ultramarine is obtained as the first calcination
87
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product, and on recalculation with sulphur, furnishes the pure blue

grade. This ultramarine is decomposed by acid salts and by alum.

The examination of ultramarine is chiefly directed to the colour

shade and dyeing power, by comparison with standard samples.
The colour intensity, which depends in large measure on the fineness

of division, is tested by noting how much kaolin (or other white

substance) has to be mixed with a given weight of the sample in

order to match the standard shade obtained, by mixing the same

weight of normal ultramarine with a certain quantity of kaolin.

To determine the extent to which ultramarine is fast to acid, 200

parts of starch are stirred up with 1 part of the ultramarine and
cold water, diluting the mixture to the requisite extent and boiling
it to obtain a thin paste. To be suitable for use, the ultramarine

must retain its colour unaltered both during boiling and on recooling.
Fastness toward alum is tested by shaking 0'65 grin, of ultramarine

into a cold saturated solution of alum in a test-glass, and noting the
time required for the destruction of the colour. It is advisable to

make a check experiment with an ultramarine of known quality in

this respect. Ultramarine is adulterated with clay, gypsum, barium

sulphate, and also with syrup and glycerine.
In order to prevent the ultramarine in dressing preparations

from turning grey under the action of acids, all dressings that have
a tendency to turn sour, or contain acid dextrin, gum, glycerine, or

the like, must be carefully neutralised with soda before the ultra-

marine is added.

PARIS BLUE.

Paris blue is a blue iron-cyanide colour, of very dark, almost

blue-black tone, and mostly exhibiting a coppery bronze when
rubbed with the finger-nail. It frequently contains inert adjuncts,
such as starch, heavy spar, gypsum, kaolin, or chalk, and conse-

quently varies considerably in external appearance, whilst retaining
the characteristic tone of the pure blue. The quality cannot be

judged by the external appearance alone, specimens with an equal
content of the actual pigment differing in appearance owing to the

varying covering power of the admixtures aforesaid. Starch may
be added in large amount without making the blue appreciably

paler, though the weight is reduced
;
whereas heavy spar, owing to

its greater covering power, will lighten the colour much more,
whilst increasing the weight. Gypsum and burned clay lessen the

weight and lower the colour. The principle of the preparation of

Paris blue is the production of a white precipitate from solutions

of potassium ferrocyanide and a ferrous salt, this precipitate then

turning blue on oxidation. Certain rules must be followed in order

to obtain the white precipitate in question, chief among them being
an exact adherence to the specified quantities of the ingredients, the
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character of the ferrous sulphate, etc. The blueing of the white

precipitate is effected by oxidising agents : nitric or sulphuric acid,

chlorine, hydrochloric acid, and potassium bichromate. Tbe pre-

cipitates obtained from solutions of ferric salts and potassium

ferrocyanide furnish Paris blue direct, but the products are not so

handsome and bright, when dry, as those from ferrous salts.

Soluble Paris: Blue.' The following method of preparation is

based on the observation that Paris blue treated with acids in the

ordinary manner is transformed into soluble blue when digested for

several days with potassium ferrocyanide, or preferably the ferri-

cyanide, the action being accelerated by heat. A boiling solution of

110 grms. of potassium ferricyanide is treated gradually to an
addition of a solution of 70 grms. of crystallised ferrous sulphate in

warm water (i.e. about one-half the amount of this salt necessary for

precipitation). After boiling for two hours, filtering, and washing
with pure water until the washings become quite blue, the product
is dried at 100 C. This blue is extremely rich in colour, and is

soluble in water. The pure soluble blue is readily obtained by
introducing an excess of purified blue, in the form of paste, into a

saturated solution of oxalic acid. On standing for two months, the

filtered liquid will deposit the blue and become colourless. The
sediment is filtered and washed with dilute alcohol; and the dried

blue is soluble in water. The same result is obtained at once by
precipitating the solution in oxalic acid with 96 per cent, alcohol, or

with a concentrated solution of sodium sulphate, the precipitate

being washed in weak alcohol. The solution in oxalic acid may
also be replaced by one in ammonium nitrate or oxalate. If the

solution in oxalic acid be boiled, the ordinary insoluble blue is

thrown down under the influence of the acid
;
and the same result

attends the boiling of the pure soluble blue, with the addition of a

little oxalic acid. Dilute sulphuric acid has a similar effect in the

cold. Molybdic acid will dissolve large quantities of Paris blue.

If a mixture of molybdic acid and Paris blue be heated with water
and filtered, a dark blue liquid is obtained that does not change on

boiling. The solution is not precipitated by glue, though it is by
sulphuric acid, nitric acid, etc. The precipitate, washed with weak

alcohol, is soluble in pure water. Ammonium molybdate and

tungstate also dissolve Paris blue with ease.

INDIGOCARMINE.

Indigocarmine is a mixture of sodium-indigo-mono- and disul-

phonate, obtained by neutralising a deep blue solution of indigo in

sulphuric acid. The sodium sulphate formed at the same time,
facilitates the precipitation (in flakes) of the sulphonates, which are

soluble in pure water. The precipitated salts are collected on a
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filter, washed with great care, and freed from water as completely
as possible, by pressing. Iridigocarmine is put on the market both

in the form of paste, containing 70 to 90 per cent, of water, and
also in the dried state, under the erroneous name of "

indigotin." In

addition to water, the blue carmine contains varying proportions of

sodium sulphate, which cannot be completely eliminated, and is the

cause of efflorescent crystals appearing on the dry surface of the

carmine.

Indigo and its preparations are adulterated with a variety of

mineral substances, resins, starch, gum, dextrin, glue, sugar, dye
extracts, and pigments (Paris blue).



CHAPTER VIII

VARIOUS DRESSINGS

NEW dressing preparations are brought out at intervals by chemical

manufacturers and others
;
but these preparations, although claimed

to possess special advantages, frequently prove inferior in practice

and rarely make headway, users preferring to employ the dressings

they know to be reliable. A few of these special dressings are

described below.

ENDOSMIN.

This preparation, made by Baerle & Spannagel, Berlin, is a

thick, colourless mass, which can be diluted in all proportions with

water, according to the kind of dressing desired, and may be used

as an adjunct to other dressings, such as potato starch, wheaten

starch, dextrin, Carragheen moss, China clay, etc.

It forms a good filling material for cotton and linen yarns and

fabricsis, completely absorbed by the fibre, and increases the weight
of the threads and fabric without affecting the dye or the natural

gloss of the latter, the finished goods having a very attractive ap-

pearance, and handling full and soft.

Endosmin is suitable for " natural finish
"
in white and coloured

fabrics (fast colours), and also for heavy fillings in conjunction with

starch and mineral ingredients, a loading of up to 80 per cent, being
attainable.

This product is capable of replacing up to 60 per cent, of starch

and other dressing preparations, and particularly the greater portion
of the fat, soap, and wax, which are otherwise indispensable in heavy

dressings and are very expensive ingredients.

DE CUYSTALL.

This preparation consists of magnesium sulphate, magnesium
chloride, and dextrin (very little of the latter), and is sold at a dis-

proportionate price.

CRYSTALLFIXE.

This product is placed on the market by the Stassfurt Works,
for use as a filler in dressing preparations. It is said to possess the

9 1
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following advantages : an excellent loading material for yarns and
fabrics

; imparts to cotton goods the "
feel

"
of linen

;
and greatly

facilitates the weaving of yarns by rendering them supple.

Crystallfixe has the following chemical composition :

I. II.

Insoluble substances . . 0*043 0'040

Magnesium chloride . . 45 '7 14 48*340

Magnesium sulphate . . 3-640 1'728

or

Sodium sulphate . . 2-719 1-940

Potassium chloride . 1 to 2 per cent. 1 per cent.

Sodium chloride . 1 to 2 1
,,

Water ... \ . . 50 to 53 49

LUKON.

A commercial article under the above name is met with as a

yellowish-white, agglomerant powder, of tallowy smell and sharp
taste, resembling salt and alkali. Under the microscope it is seen to

contain many grains of potato starch, and particles of sand and clay.
In round figures, the preparation contains : water, 8 per cent.

;

starch (partly dextrinised), 54
;

fat (tallow), 5 lime clay and

sand, 25
; anhydrous soda, 8 per cent.

In presence of iodine solution, the aqueous solution gives a fairly

strong red coloration. Cold water dissolves 18 '3 per cent, of the

powder, including 8 -6 per cent, of ash constituents. When boiled

with a little water, the powder forms a paste smelling of tallow, a

thinly fluid product being obtained by boiling with a larger quantity
of water.

The preparation is chiefly intended for use in cloth-making.

ALGIN.

This name has been given by C. E. Stanford to a dressing
material obtained from marine plants. It is prepared by suffusing
fresh or dry marine plants with dilute sodium carbonate solution,

and then boiling or steaming for six hours. The insoluble residue,
which consists of a special form of cellulose, is separated, and the

solution is acidified with hydrochloric or sulphuric acid, which
throws down crude, soluble algin, this being then pressed and dried

in the air. The residual solution is diluted with lime, the liquid

portion being separated from the deposited calcium sulphate, and

evaporated until the sodium salt has separated out. On removing
this and evaporating the liquor to dryness, a residue is obtained,

which, on calcination, forms a substitute for kelp. Algin combines

with bases, to form salts. Alkali alginate and magnesium alginate
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are soluble, whereas the compounds of most of the other metals with

algin are insoluble. A few alginates exhibit characteristic colours,

the copper compound being blue, the iron salt brown, and so on.

The salts of algin can be used for a variety of purposes, the alkali

salts, for instance, serving to stiffen woven fabrics
;
the magnesium

salt being used as a mordant
\
the copper, zinc, cadmium, chromium,

cobalt, nickel, uranium, and platinum salts for making waterproof
articles

;
the alkaline earth salts for imitation bone

; the iron, cobalt,

copper, nickel and chromium salts for horn substitutes; and the

sodium or ammonium salt, mixed with an ammoniacal solution of

shellac, as a substitute for gutta-percha.

PARAMENTINE.

This sizing preparation, invented by Torlotin, consists of 100

parts of gelatine glue dissolved in a minimum of water and mixed
with 70 parts of dextrin, 20 of glycerine, 20 of magnesium sulphate,
and 20 parts of zinc sulphate, the whole being thoroughly incor-

porated, and dried in moulds.

According to Trappel, the same product may be prepared by dis-

solving 100 parts of glycerine (20 K), 1 part of carbonate of soda,
O'Ol part of alum, and O'Ol part of borax, and mixing the solution

with 10 parts of potato or wheaten starch. Gelatine, soaps, stearine,

gum arabic, or tragacanth, can be added as desired.

t

CREAM SOFTENING.

This dressing preparation is used as a softener in place of fat,

tallow, oils, glycerine, etc. It is used with particular advantage
along with dressings containing flour, dextrin, gum, starch, and glue,
and prevents the growth of mould and fungi. Cream softening is a

pure article, perfectly neutral, immediately soluble in water, has a

softening and disinfectant action, and may be used in all sizings and

dressings containing dextrin, glue, gum, flour, starch, etc., for linens,

unions, woollens, silk, velvet, and cottons.

NORGINE

is also a preparation from seaweed
;
an adhesive, which is capable

in the form of paste or solid tablets of advantageously replacing
the ordinary dressings. It serves to prepare yarn for weaving, for

smoothing and sizing, for waterproofing flax, linen, jute, wool, and
cotton, for dressing silks and velvets, etc. A special property of

norgine is, that it will keep indefinitely without change, neither

fermenting nor becoming sour or mouldy. It is put on the market

by the Societe Frai^aise la Xorgine, Paris, whose works are in

Brittany.
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DRESSING SOAPS.

Insoluble soaps, such as lime, alumina, zinc, and other soaps, are

stirred to a homogeneous mass with fats or hydrocarbons, at a high

temperature, loading ingredients, such as talc, kaolin, etc., being
added if desired. The insoluble soap may be manufactured separ-

ately, or made by the reaction of a fatty acid and a metallic hydrox-
ide during the mixing process. It imparts to fabrics and paper a

dressing that is highly insoluble, and also offers resistance to mechan-
ical influences.

GUM TKAGASOL

is a gum prepared from carob seed, and appears to have a future

before it as a dressing material.

SENEGALIN.

Senegalin, a vegetable glue, put on the market by W. Pohl, of

Breslau, forms an almost colourless, thick gelatinous, elastic mass,

exhibiting a slight whitish sheen. It is almost perfectly neutral,

and can be used in nearly all dressings for cottons and linens, either

alone, for the production of so-called natural finish, or in conjunction
with starch, and mineral or other filling ingredients. These latter

are fixed better when senegalin is used than when flour or starch

alone is employed, the finished goods having a smooth appearance
and not allowing the dressing to fly off in the form of dust.

With senegalin alone, or in conjunction with certain other

colourless adjuncts, such as starch syrup, glycerine, Turkey-red oil,

magnesium sulphate, etc., the brightest dyes preserve their original

brightness and freshness, which is not the case when most kinds

of starch are used. The sparing solubility of senegalin (which
requires boiling for ten to fifteen minutes) is an advantage, since

fabrics treated therewith will retain their stiffness to some extent

after repeated washings, a property which is not imparted by any of

the ordinary dressing preparations. When magnesium sulphate or

chloride is used with senegalin, care must be taken not to exceed

the ratio 4 : 3, since a higher proportion of the magnesium salt

will throw down the senegalin as a flocculent precipitate. This

peculiarity, however, is shared by all other vegetable glues and
all starches, so that it is advisable to replace senegalin by dextrin

for all goods (e.g. light-coloured fabrics) which are desired to

have a very stiff finish. Dextrin will stand any quantity of

magnesium salts without precipitation; and as much as 100 parts
of magnesium sulphate are used to 10 to 12 parts of dextrin for

very stiff dressings.
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MONOPOL SOAP.

The monopol soap put on the market by Stockhausen and

Traisar, of Crefeld, is a preparation closely allied to Turkey-red oil,

and may be regarded as a solidified oil of this class, distinguished

by a higher content of fats. It also possesses the property of not

giving any precipitate of lime or magnesia soap when used with

hard water; and it damps the fibres thoroughly, so that the

dressing with which it is used readily penetrates them.

LIQUID SIZE FOR DRESSING BLEACHED AND COLOURED FABRICS.

Yon Baerle & Co., Worms, have introduced a neutral, stable

product, which permeates the fabric and, in addition to increasing
the weight, imparts suppleness and gloss. It takes the place of

the usual fatty substances employed in dressings, viz. soaps,

stearine, wax, etc.

The preparation is added to the starch on boiling, and it readily
unites with China clay, etc. For coloured fabrics, up to about

15 per cent, of this size is recommended, in place of a corresponding

quantity of the fat generally used. For white goods, such as

shirtings, dowlas, calicoes, satins, etc., this preparation is also highly
suitable, and may be used up to 20 per cent, of the ordinary

dressing, the quality of which is thereby improved and softened,
whilst the fabric is firmly loaded.

VEGETABLE GUM DRESSING.

The same firm also makes this preparation, which is claimed to

be a very good dressing for linen, cotton, and wool, imparting a

mildness of feel and a silky lustre, whilst filling and loading the

fabric without affecting the dyes. The preparation, which is a

vegetable glue, can also be used on silk, in place of fat, wax, soap,

glycerine, and other adjuncts. Finer fabrics or yarns may be dressed

and loaded with this preparation alone, their durability being
increased thereby. When used for piece goods on a large scale,

about 20 per cent, of the preparation may be used in place of the

usual dressings and fats, a finer finish being obtained, and the

threads filled better, with less of the dressing lying on the surface.

This vegetable gum is dissolved at a temperature of 68 F.

in the water destined for boiling the starch, the solution being well

stirred, mixed with the starch, and boiled in the usual manner.
A medium temperature is most suitable for storage, protection

against frost being essential.
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GUM SUBSTITUTE.

This preparation, also a vegetable glue, is successfully used in

many works as a dressing, and forms an excellent substitute for

starch, gum, glue, gelatine, etc. Owing to its moderate cost, it seems

capable of replacing the substances hitherto employed for dressing,

sizing, and in dyeing.

S. SIZE.

Under this name, a preparation has been introduced by
J. Schrader (Ochtrup, Westphalia) for sizing warp yarns, and

principally as a bind for the other ingredients used in yarn sizes, in

order to fill the threads better, wrhilst rendering them elastic and

supple. With this preparation the yarn may be sized up to 100 per
cent, and more.

PUNTSCHART'S VEGETABLE GLUE.

This product, made by G. E. Puntschart, Vienna, serves for

sizing and dressing, and is said to render undyed yarns very strong
and supple for weaving, whilst a special variety for weaving
coloured goods imparts a very handsome and silky finish to the

goods when calendered, or an extremely soft, woollen feel when
raised. The dyes are not affected.

The general advantages of this preparation for dyed and undyed
fabrics are asserted to be as follows: (1) It makes the warps run

easily and enables the loom to be worked at a higher speed than

hitherto possible; (2) it increases the weight of the fabric up to

10 per cent.
; (3) a saving in the consumption of potato starch, up

to 25 per cent., is obtained
; (4) fat and other adjuncts are no

longer required.
The special advantages for coloured fabrics are: (1) the goods

are rendered silky by calendering; (2) the lustre is heightened;

(3) the goods dressed with this preparation are very easily raised,

the threads being left soft, so that the carding-pins act with greater
ease than when ordinary size is used, which renders the threads hard

and brittle.

Several different qualities are supplied for sizing and dressing,

according as the yarns are grey, bleached, or dyed with fast colours.

All kinds of yarn (cotton, linen, union, etc.) can be treated, and a

saving of up to 30 per cent, of starch is effected.

VEGETABLE GLUE AND P. SIZE.

A series of preparations under these names are put on the

market by the Pflanzenleimfabrik, Speyer. Vegetable glue AB1
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and AM 1 are recommended for sizing yarns dyed with fast or

fugitive colours, a small proportion of oil or tallow being employed.
The saving of starch is said to be 30 per cent. P. Size P S F B gives
a loading of 10 to 30 per cent., attainable only with the use of

fillers.

In using vegetable glue as a dressing, it is preferably thinned
down slowly with a little cold or lukewarm water, being stirred

continually to prevent lunipiness, and afterwards strained. The

dressing is prepared in the usual manner, except that the amount
of water employed for stirring up the starch (China clay) is

diminished by about the quantity used for thinning the vegetable

glue, in order that the dressing may not be too thin. Another

necessary precaution is to reduce the quantity of starch by one-third,
when 1 part of vegetable glue is taken to 2 parts of dressing. By
adding the vegetable glue to the starch previous to boiling the latter,

the glue acts on the starch in the boiling process and causes it to

increase in volume.

In preparing the dressing, when the ingredients have been mixed
and placed in the boiling pan, steam is admitted, and as soon as the

mass becomes thick, the diluted vegetable glue is run in, and the

whole is boiled for the usual time. The fats are added either to

the cold, or boiled mass, the main thing being to ensure good com-
bination with the starch. This object would not be achieved if the

diluted vegetable glue were boiled in admixture with the cold-loaded

dressing and the fats, for if these have been already combined with
the starch, the salts in the vegetable glue can no longer react on the

compound. In this case, also, it is permissible to use soaps that

were hitherto precluded ;
and the vegetable glue can be applied to

a number of purposes for which it is otherwise unsuitable, soap

being essential for the production of certain classes of finish.



CHAPTEE IX

THE PREPARATION OF DRESSINGS

ALL dressings consist of substances that are either soluble in water

or merely capable of being disseminated in that liquid ;
and the

first stage in the preparation of dressings is to treat the ingredients

accordingly. Such of these solid substances (mineral substances

especially) as will not liquefy in the hot aqueous solution, must be

used in the state of very line powder or in paste form.

This latter condition is preferable, since it obviates the trouble-

some operation of preparing pulverulent substances and passing
them through sieves, a lengthy and expensive process; and by
setting up a suitable grinding-machine, with bronze, or preferably

stone, rollers instead of iron, the necessary quantity of these filling

ingredients can be prepared in a state of fine levigation. Where,
however, this is impracticable, for local or financial considerations,
the old-fashioned method of passing through sieves, after stirring up
with water, must be retained

;
and this operation must be performed

in a thorough manner, since large solid particles will remain on the

dressed fabrics and produce roughness and patches.
The most important ingredient of the dressings for white goods,

linen, and cotton which are mostly dressed is starch, which has

already been fully described in a previous chapter. The most

important point to bear in mind is the class of dressing for which
the starch is intended, this consideration determining, not only the

method of steeping, but also the duration of the boiling process and
the temperature employed. With regard to the action of the

different starches on the fabrics which they are employed to dress,

it should be mentioned that potato starch, or potato flour, acts as a

filler, makes the fabric supple, and gives it a soft feel. Rice flour,

on the other hand, makes the fabric heavy, and, unlike the other

varieties, does not remain on the surface, but sinks into the pores
and gives a transparent, glazed finish. Wheaten starch imparts
firmness and a solid feel, whilst American maize starch makes the

fabric unduly stiff", the finished goods being extremely hard, stiff,

and quite unusable, a condition that is not removed by even a

considerable proportion of added fats, so that this starch has been
98
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comparatively little used. This starch was treated with chlorine,
and consequently underwent a change ; but latterly a pure white

maize starch, prepared without any artificial bleaching, has been put
on the market, and will probably find more extensive application.

The usual method of treating starches is to stir them up care-

fully with water to a viscous mass, passing the mixture through a

fine sieve as a precautionary measure, and then transferring it to

the boiling pan, which is already charged with saline and insoluble

mineral substances. The ordinary method of making paste and

dressing preparations are nothing more than paste viz. by
stirring up the starch with cold water and then adding boiling
water until gelatinisation occurs, is impracticable for our purpose,

because, on the one hand, lumps are readily formed, and on the

other hand, it is difficult to incorporate the heavy mineral matters

uniformly with the swelling starch.

The case is different with flours, these except potato flour

also containing gluten, and requiring different treatment according
as it is desired to obtain the gluten more or less dissolved in the

dressing. Many finishers soften the flour in water overnight, and
boil it the next morning ;

whilst others proceed to boil it at once.

It will be evident that no solution of the gluten can occur in the

latter case. Other finishers, again, leave the flour to soak for several

days, and thereby obtain partial solubility of the same, so that a far

harder finish can be produced. Opinions on this point diverge

widely; and the duration of soaking depends on the kind of

dressing required.
The length of time and the temperature of the boiling process

are influenced by the purpose for which the product is intended.

As it is the general practice merely to scald the starch when the

dressing is wanted solely as a filler that is to say, when the starch

need not be gelatinised whereas for transparent and glazed finishes

in which no covering is intended the starch is boiled until

completely gelatinised, it is clear that an infinite number of points
of difference exist between the two classes of dressing, and that an
innumerable series of dressings can be obtained that differ from each
other in a merely insignificant degree. The gelatinisation of the
starch proceeds to some extent already during the scalding process,
the so-called soluble starch being produced in this way. A higher
degree of solubility is obtained by boiling for several minutes

; but
it is only by prolonging the operation for several hours that the
starch can be brought into a condition that furnishes perfectly
clear and glaze finishes.

Moreover, alterations in the starch are produced, not only by
boiling, but also by the alkalis by means of which the liquid and
solid fats are combined with the mass as already mentioned and
these changes are highly important.



ioo DRESSINGS FOR TEXTILE FABRICS

If starch be boiled for a considerable time at a high temperature,
soluble starch is formed at 130 to 158 F. according to the kind
of starch the temperature at which this change occurs being known
as the gelatinisation temperature. On boiling being continued

further, quite different products, such as maltose, archroodextrin

and amylodextrin, are formed, dextrin being obtained by boiling
for four to five hours. Wheaten starch requires more, and potato
starch less, time for the formation of these transformation products,
so that no definite time can be specified. Maltose, archroodextrin,
and amylodextrin are of particular importance in dressings prepared
in this way, whereas the formation of dextrin must be avoided as

far as possible, since this substance can only serve as a thickening

ingredient. In general, therefore, the time of boiling should not be

less than one and a half hours, to secure the requisite transformation

products, and not more than three and a half hours, to avoid the

formation of dextrin. Whilst it is difficult, theoretically, to fix

these times exactly, it is easier in practice, because definite quantities
of starch and filling ingredients are taken.

The ingredients for the preparation are introduced in succession

into the dissolving or boiling pan, the heavy mineral matters first,

then the lighter ones, and finally the flour or starch, the whole being

industriously stirred and mixed together while the fire is made up
or steam turned on. If possible, the stirring should be continued

throughout the process, in order to prevent the deposition of the

heavy ingredients, and also, when fire heat is used, to prevent the

contents from sticking to the walls of the pan and burning thereon.

As a rule the fats and fatty oils are not added until the mass has

already begun to grow hot; and they should be added in small

quantities, to facilitate solution. It is preferable to prepare the

fatty adjuncts separately, and only incorporate them, by continued

stirring, after the rest of the ingredients have been sufficiently
boiled. Fats that saponify with alkalis will dissolve in the prepara-

tion, whereas wax and paraffin are unsaponifiable and are distributed

uniformly, in an extremely fine state of division, through the mass.

The formation of lumps in the dressing indicates insufficient

working during the boiling process, and such lumps must not, of

course, be allowed to remain in the mass, but must be rubbed down
in the metal sieve, or (preferably) ground in a mill.

The addition of more or less gum water (1 part of gum to 2 of

water) to boiled starch for dressing cottons or linens renders the

dressing hard, and sometimes papery and glassy, a condition that

is not always desirable. Dextrin in dressings for cottons fills the

fibres internally, and thickens them, so that an addition of this

substance to starch paste imparts a harsh feel to the fabric if dried

strongly after dressing. When used alone, dextrin the solutions

of which penetrate the fibre more than any other liquids and
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protect the brightness of the dyes imparts a solid, woolly

appearance and feel to cotton fabrics, for example, black and

white discharge stuffs.

Glue and gelatine, which are sometimes mentioned in dressing

recipes for the purpose of increasing the cohesion of starch paste
and binding the filling ingredients, make the dressing harder; but

as they give rise to the formation of patches of mould and impart a

disagreeable smell to dyed fabrics, the quantity used must be small.

Vegetable mucilages are intended for mild dressings.

Soap, cocoanut-oil, castor-oil, olive-oil or Turkey-red oil, glycerine,

tallow, and other fats are added to make the fabric supple and soft,

and to give cotton fabrics the cold, smooth feel of linen. Many
recipes specify glucose for softening and loading the fabric; but

this substance is disagreeable, from its hygroscopic properties and

tendency to mildew, and may even be dangerous to the fabric.

Starch, paraffin, spermaceti, beeswax, Japan wax, rosin, ozokerite,

and borax are added to dressings when the goods are to be glazed
and lustred on the hot calendering machine. These ingredients are

generally used along with soap or other softening materials, in order

to combine gloss and mildness in the same dressing.
Barium sulphate, which is used as a filling and loading ingredi-

ent, is readily liable to fall out of the fabric in calendering, owing
to its low covering power. Magnesium sulphate is preferred in

Kngland for loading rough cottons that are sold by weight.
Creosote and phenol gradually lose a portion of their antiseptic

power by evaporation ;
and salicylic acid may be recommended as

the best adjunct to dressings. Zinc chloride is used in England,
and zinc sulphate in France, as an antiseptic and also as a loading

ingredient, the last-named substance presenting the advantage of

being less hygroscopic and of not decomposing when heated.

Flour is specially preferred as a dressing ingredient when large

quantities of undissolved mineral substances are to be brought on to

the fabric, for the purpose of filling up the wide meshes of an open
fabric or increasing the weight of light goods. The gluten in flour

paste binds the insoluble mineral substances with the thickening on

the one hand and with the linen or cotton threads on the other.

Unfortunately, there must be set against this advantage the tendency
of flour dressings to cause mildew in the fabrics during prolonged

storage, unless the warehouse be perfectly dry ;
and these dressings

also readily turn sour when kept in the starch vat.

Flour gives a viscous pap of high-covering power, and on this

account is still largely used.

Starch paste is less viscous, and consequently has a lower binding

power than flour, though possessing sufficient internal cohesion to

take up an adequate amount of insoluble mineral substances.

Vegetable mucilages, while less liable to become sour or watery,
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produce a more solid and stiffer finish on linens and cottons than
can be obtained with ordinary starch paste. For dressing the under
side of the fabric, their cohesion renders them almost indispensable, no
other dressing preparation being able to distribute so uniformly over

the smooth copper rollers of the starching machine, whence the

dressing is transferred to the fabric.

Thin solutions of gum arabic are used in dressing tulles and
silks.

With regard to other adjuncts to dressing preparations, it should

be mentioned that dextrin should be thoroughly dissolved in water

beforehand, albumin being dissolved in water at 122 F.
;
and the

dressing to which this solution is added must also be cooled down
to that temperature, to prevent coagulation.

Glue should be soaked in cold water for twelve to twenty-four

hours, and slowly dissolved at a temperature of 122 to 140 F.

Dissolving the glue in pans or vessels by direct fire heat should be

avoided, the glue settling down to the bottom, where it melts and

easily burns on to the walls. This can, however, be prevented by
placing the proper amount of glue in a wire basket, which is sus-

pended in the water, the hot water laving the glue continuously,
and quickly furnishing a perfectly clean and clear solution, which
should preferably be strained through a cloth. This method pre-
vents the quality of the glue being impaired by boiling.

Gum arabic and tragacanth must be dissolved with great care,

since the former, unless of the best quality, contains large amounts
of foreign admixtures which would contaminate the dressing.
Solution is best effected with cold or lukewarm water (the gums
being preferably crushed to facilitate solution), with repeated stirring,
the solution being left to settle, and the light, floating particles of

wood separated by straining.
An excellent apparatus for freeing gum solutions from adherent

impurities is that shown in Fig. 17, viz. Korting's filter aspirator.
This consists of any convenient number of air-tight filter pots

(arranged side by side) into which the fluid gum solution is poured,
and is then aspirated through into the vessel B by means of a

partial vacuum, so that the impurities are retained on the filter. In

setting up this apparatus, the internal diameter of the steam and air-

pipes should not be smaller than specified by the makers. In the

case of long pipes and very thick solutions, the pipes should be

correspondingly wider. To prevent condensation, the steam-pipes
should be well lagged ;

and care should also be taken to draw off

any condensed water in front of the apparatus, its admission to the

liquid being generally undesirable. This can be accomplished

properly by a steam-trap mounted close to the filtering apparatus.

Isinglass is quickly dissolved by cutting it up with the scissors,

suffusing it with a little water, boiling the whole and straining it



THE PREPARATION OF DRESSINGS 103

through a linen cloth. A small quantity of weak alcohol should

also be added.

Purity of all the materials used is a fundamental condition for

all classes of dressing preparations.

Antiseptics, unless forming integral constituents of the dressings,

FIG. 17. Ko'rting's filter aspirator.

A, filter pots ; a, common aspiration pipe, with b, stop valve
; D, aspirator.

(Dampf= Steam.)

are stirred in (like blueing materials) to the finished preparations,
and distributed as uniformly as possible therein. This is particularly

important in the case of blueing adjuncts, in order to prevent the

formation of patches.
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VARIOUS ADJUNCTS TO DRESSING PREPARATIONS

1. FATTY ADJUNCT.

IT is advisable to make a large quantity of this adjunct beforehand,
and then simply incorporate it with the dressings. For this purpose,
9 gallons of water are heated in a copper or iron vessel of sufficient

size, heated by fire or steam, 1 Ib. of finely shredded stearine being
added and melted. The stearine should be soft, not brittle and vitre-

ous, the latter being harder to melt and less suitable. About 3J Ib.

of lard and 10 Ib. of cocoanut-oil are then added and allowed to

become liquid, which done, 2^ Ib. of shredded white Marseilles

soap are introduced and boiled with the other substances.

Next, 4J Ib. of ordinary soda crystals and 1 Ib. of bicarbonate of

soda (previously dissolved in water) are added, and the whole is

allowed to boil for a short time. To this preparation, which is

intended solely for bleached fabrics, are added about 3J gallons of

dried China clay, the whole being well stirred up and boiled for a

short time. This addition of China clay (or other mineral substances)
is for the purpose of increasing the consistence of the fat so that

it is more easily got out of the storage vessel when cold and also

to conceal the nature of the mass and prevent its detection when
used.

The still hot mass is filtered through a correspondingly coarse

sieve or linen cloth. Owing to the fact that cocoanut-oil, in partic-

ular, is often contaminated with impurities that could not be elimin-

ated on boiling up with the starch, the fatty adjunct must be purified
or strained by itself. It is left to cool in the vessel to which it has

been transferred, from which 6 to 9 Ib. are taken out for use with
about 33 gallons of starch dressing. The capacity of the vessel should

be ascertained previous to filling, in order to facilitate the manipula-
tions. Since the ingredients specified above will contain only about
22 Ib. of actual fat, the weight of the water and China clay must be

taken into consideration, the addition of 6 to 9 Ib. of fatty adjunct
to 33 gallons of starch dressing being therefore very moderate.

For moire finish on shirtings, 1 to 2 Ib. of white wax should be

added to the dressing, as well as the fatty adjunct.
104
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2. POTATO STARCH AND ROSIN ADJUNCT.

(a) Thirty-one gallons of water and 15 Ib. of soda crystals are

boiled in a roomy pan, and 28J Ib. of finely powdered pale rosin are

stirred in briskly until completely dissolved, the whole being then

kept gently boiling for another hour. The mass is afterwards

strained through a suitable sieve or filter cloth, into a deep wooden

vessel, which is covered up when cold, and set aside for storage.

Before any of the mass is taken out for use it must be stirred up.
Care should be taken that, as soon as the rosin is added to the soda

solution in the pan, the contents are gently boiled and constantly
stirred ;

and as the mass is liable to boil over, a supply of cold

water must be kept at hand. Of this preparation, about 1 to 1

gallons are taken to about 50 gallons of dressing, the addition being
made after the latter has been boiled to a finish, the rosin being
therefore stirred in at the last and only boiled for a few minutes

before pouring out the mass.

In the case of dressings for shirtings the preparation is modified,
the following being recommended : 35 gallons of water are

raised to boiling, 9 Ib. of soda crystals being dissolved therein, and

15J Ib. of finely powdered pale rosin added and completely dissolved,

followed by 3 Ib. of white wax, and 14 to 15 Ib. of fat adjunct.
The whole is boiled until all the ingredients have united, whereupon
the hot mass is poured through a sieve into a cask. About

4| gallons of this preparation are taken to 44 gallons of starch

dressing, the mixture being boiled and well stirred for about half

an hour.

(&) Sixteen Ib. of potato flour are boiled in 25 gallons of water

over a gentle fire, the swelling up of the starch being facilitated by
a previous moistening with about 5 pints of spirit for a short time

before pouring on the water. When the mass is boiling, 1| Ib. of

alum, dissolved in a quart of water, are added, and boiling is con-

tinued until a fluid, gummy substance is formed, this generally

taking about two and a half hours. Burning being inevitable, the

mass is next poured through a fine sieve, left to cool, and stored

in covered receptacles. Since the preparation keeps well, a large

quantity can be made at a time.

The prolonged boiling and the addition of alum change the

potato flour into a gummy or gelatinous substance, the sulphuric
acid liberated from the alum decomposing the starch, which thereby

acquires a water-white, mucilaginous character.

The alum, thus rendered basic, assists in keeping the dressed

fabrics free from stains, whilst, in conjunction with Carragheen moss,
it preserves the eye from the action of air and light, and leaves no
trace of starch when applied to the face of the material.
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3. DRESSING COMPOSITION.

This composition, which serves as a surrogate for size in dressing

dimity, consists of: water 60 parts, dextrin 16, crystallised Glauber

salt 16, linseed mucilage 16, and tannin 4 parts. It is prepared by

boiling the linseed for half an hour, and pouring it into a wire sieve

placed over a vessel in which the mucilage collects. The latter is

poured back into the pan and employed to dissolve the Glauber salt

and dextrin, the mixture being stirred frequently. The solution is

finally refiltered, and is then ready for use.

HAI-THAO DRESSING.

Experience has shown that this dressing must be used in a

boiling hot condition. One part of Thao in 300 parts of water is

sufficient to impart a perceptible finish to the fabric immersed in

the solution
;
and if the strength of the solution be increased to

1 per cent., the goods are improved in body, without any increase

in stiffness, handling supple. In comparison with dextrin, the 1 per
cent, solution of Thao makes the fabric firmer than a 5 per cent,

solution of dextrin, though less so than a 10 per cent, solution of

the latter, whereas greater stiffness is imparted by a 5 per cent,

potato-starch dressing. Both dextrin and potato starch, however,
fill the threads less effectually than Thao, and make the fabric much
drier and rougher. The suppleness and strength of the finish pro-

duced by Thao can be increased by addition of glycerine, also when
a little potato starch is used. The addition of mineral dressings,

or filling ingredients like talc, pipeclay, etc., produces a greasy feel,

the goods also feeling softer and finer than when dressed with

dextrin or potato starch. Unlike dextrin and starch dressings, Thao
does not soften when the fabric is immersed in cold water. It can

never be used without ultramarine, on account of the yellow tinge
it imparts to cottons

;
and even with ultramarine a greenish tint is

perceptible. Finally, when applied to twilled fabrics, it exhibits the

property of causing the twill to contract and become less prominent.

Heilmann, who carried out experiments with Hai-Thao, found

that it is only suitable for fine fabrics that are desired to feel soft

but solid
;
but it is not adapted to replace dextrin or potato starch

where a stiff, heavy finish is required.



CHAPTER XI

APPLIANCES FOR THE PREPARATION OF DRESSINGS

ANY dressing preparation may be boiled in any convenient manner,

any kind of pan being suitable
;
but when working on a large scale

it is by no means a matter of indifference what shape and size of

apparatus is used, or whether the heating is effected by direct fire

or steam. In all large works where sufficient steam is available,

FIG. 18. Pan for boiling starch.

steam-heated pans are unconditionally preferable, since, on the one

hand, they enable surplus steam to be utilised and save fuel, whilst

on the other, they are cleaner in working and the mass is not liable

to burn on the pan like it does with fire heat, so that a far purer

product is obtained. Another important point is that the tempera-
ture can be more uniformly maintained with steam heating.

In the following, a number of appliances are described for the

preparation of dressings that is to say, for boiling the starch and
the various adjuncts, dissolving gum and various saline materials

;

but it is evidently impossible to find space here for all the various

apparatus used in practice.

Figs. 18 and 19 illustrate boiling pans of the kind recommended
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by Grothe, that in Fig. 18 being for fire heat, whilst that in

Fig. 19 is equipped for boiling by steam. The pan is made oval on
account of the smaller face presented to the direct action of the

flame, and to facilitate stirring. The rather narrow opening at the

top is to restrict the access of air, and prevent the incursion of dust

and impurities, thus preserving the purity of the contents.

There is no other inducement to select this form of pan ;
and

apparatus of different shape will be described below.

A boiling pan, well adapted to the purpose, is formed by a

jacketed vessel, with a wide, open top, and made of good boiler

plate, the whole resting on a strong frame. The pan is fitted with

steam, feed, and exhaust pipes, a safety valve and tap for draining
off the water of condensation, as well as with stirrers mounted on

Fio. 19. Steam-heated pan for boiling starch.

the roof of the workroom. By means of a steam pressure of 3^ to

4 atmospheres, the contents of the pan can be heated to 257 F.,

this being the extreme limit, though lower temperatures can be

obtained by checking the flow of steam, and thus reducing the

pressure.
The starch-boiling pan shown in Fig. 20 is for preparing large

quantities of dressing, and was first introduced by Tulpin aine of

Rouen, and Pierron & Dechaitre, Paris, but afterwards manufactured

by English, Belgian, and German firms. A is the copper pan,

measuring about 17 inches across and 25 inches in depth, and
intended to contain about 17 gallons or 2 cwt. of starch mass.

The pan is suspended almost concentrically in a cast-iron outer

pan B, and connected with the latter by means of the riveted

copper flange d, in such a manner as to leave a space 0, between
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the two vessels, for the circulation of the steam. A steam-tight

junction is made between the two pans by means of the wrought-
iron ring, e, and the bolts, /, which are provided at intervals of

about 2 to 3 inches. To facilitate emptying and cleaning the pan,
the outer pan (and therefore the inner one as well) is suspended by
means of two thick, hollow trunnions, C and </, in two trestle bear-

ings, E and F, so that it can be easily tilted. On the upper rim of

the copper pan, midway between the two bearings, is a wide pouring

lip, to prevent the starch running down the sides when the pan is

being emptied,. The pan is tilted, for emptying, by the aid of a

crank K, the shaft L of which carries a 4-inch worm M, engaging
with a worm wheel A keyed on one of the trunnions /, so that the

FIG. 20. Pan for boiling starch.

operation of tilting proceeds quietly, with certainty and ease, and it

does not slip out of its position for the time being, when the crank

K is released. Steam is admitted through s, passing through the

pipe Py packed in the stuffing box t, in the hollow journal of the

outer pan, and enters the space 0.

Heat is applied uniformly over the whole extensive periphery of

the pan. As the pan is subjected to heavy pressure strains, the

steam pressure admitted must not exceed 1 i to 2 atmospheres ;
and

the sheet copper of which the inner pan is constructed must not be

less than TVth of an inch thick, or it will be liable to collapse
under the pressure. The cock R, in the feed-pipe s, enables the

steam to be shut off entirely and also to be regulated, as regards

pressure and quantity. The bearing for the shaft L is cast on the

trestle support F ;
and the crank K is arranged so far out of centre



I IO DRESSINGS FOR TEXTILE FABRICS

with the apparatus as not to be in the way when the pan is tilted

into the horizontal position. The water condensed between the

two pans is drawn off through a cock G.

The closed pan shown in Fig. 21 is for boiling starch with
naked steam, and is constructed by E. & P. See, Lille. It consists

of a pan A, secured to a plate bolted on to the wall. The pan is

FIG. 21. Starch-boiling pan by E. & P. See, Lille.

charged with starch and water through a funnel B, by opening a

valve P. Steam is then admitted to the pan through the valve H,
and at once raises the contents to boiling point. The operation is

completed in four to five minutes, without any production of dextrin,
the yield being therefore about 15 per cent, higher than in open
pans exposed to the air. The temperature employed is about

284 F, When the boiling is completed, the valve If is closed and
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the valve G opened, the steam thereupon forcing the finished starch

out of the pan into the tub L. To accelerate recharging the pan
with starch, steam can be admitted into the funnel B through a

small pipe in the dome of the pan. Air is admitted to the pan

through the cock D.

Huber's pan for boiling dressing preparations (Fig. 22), consists

of an inner copper pan D, and a cast-iron outer shell C, the latter

being provided with cast-on trunnions. The two pans are bolted

together steam-tight, the junction being protected by a double rim,

so as to form one piece with the inner pan.
Two angle valves the one bore of which is in the same direction

FIG. 22. Huber's boiling pan (section).

as the uprights, and the other (with the stuffing boxes) arranged
axially with regard to the trunnions are provided in the hollow
trunnions. One valve serves to admit steam, the other admitting
water to accelerate the cooling of the finished dressing. The
effluent valve for steam and water is placed at the bottom of

the outer shell. The stirring mechanism, the upper bracket of

which also carries the shafting, is thrown in and out of gear by
bevel pinions and lever. The stirrers in the pan are made of copper,
and can be easily detached, to facilitate rapid and thorough cleaning.

To enable the pan to be conveniently emptied at any angle, a

quadrant r, and pawl, are arranged on one of the trunnions.

These pans are made in all sizes, the smaller ones being fitted
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with a simple lever and ratchet-tilting device. The pan is fixed in

the upright position by means of a separate locking-catch under the

trunnions. The traverse, or crank F, is keyed on to the shaft, as is

also the upper pinion, while the stirrer shaft A, with the keyed-on
wheel 3, rotates freely in F.

A really excellent apparatus for dissolving starch and other

dressing materials is constructed by the Koerting Co. of Vienna.

It consists of an open iron trough (Figs. 23 and 24), along the

bottom of which is laid a perforated steam-pipe, provided with a

Fm. 23. Bottom of the vessel.

FIG. 24. Starch-dissolving apparatus with steam injector.

FIG. 25.

Koerting
injector.

Koerting injector in its external upward extension. This steam

agitator, which replaces mechanical stirrers, obviates the defects of

these latter completely. Its effect is based on the circumstance that

when a current of steam issues from a nozzle pipe into a wider one,
it carries onward with it the surrounding air, and imparts thereto a

velocity capable of overcoming the pressure of a column of water up
to 8-2 ft. in height. The air, escaping vehemently from the holes in

the pipe at the bottom of the vat, sets the surrounding liquid in

violent, surging motion, and energetically stirs up all the sediment

or additions lying on the bottom.
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This apparatus possesses considerable advantages over all kinds

of mechanical stirring appliances.
In mounting the apparatus, the injector is arranged by means

of the connection piece F, at such a height that the lower edge of

the intake-air openings is above the highest level of the liquid.

The air-pipes Ll
L are screwed on to the injector in the manner

shown in the figure. They must not be of smaller internal diameter

than experience has shown to be necessary. The air-pipes are

provided with perforations on their under-side, not less than fths
of an inch in diameter ; and the number of these perforations must
be such that their total sectional area is not less than double that of

the pipe. The air-pipes are placed about 2 J inches above the centre

of two sloping boards on the bottom of the trough, these being

provided for the purpose of bringing the material that is to be dis-

FIG. 26, Compressed-air agitator.

tributed or dissolved into renewed contact with the injected air.

When the trough is more than 27 inches wide, a single pipe will no

longer be sufficient, and in such case additional pipes must be

provided at intervals of 20 inches. The diameter of the steam
valve and suction pipe must not be less than the prescribed
dimensions. The action of the blower is regulated by the steam

valve.

Another suitable apparatus for securing intimate admixture of

the various ingredients of dressing preparations is that, operated by
compressed air, shown in Fig. 26. Here A is the tank containing
the dressing preparation, D is a compressed apparatus, a is the air-

pipe with branches, l>, passing into the tank. The air is delivered

through small perforations in a pipe situated in the bottom of the

tank, and the ascending air-bubbles bring the entire liquid into a

state of violent agitation, so that the several components are inter-

mingled far better than by mechanical stirrers.

8
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The compressed-air apparatus can be mounted in any convenient

position ; horizontal, vertical, or inclined.

It is a general rule with compressed-air apparatus that the

pressure exerted by the blower increases with the steam pressure
and the extent to which the spindle is screwed down. The delivery
orifice for the air must not be too -narrow, in order to avoid use-

less back pressure ;
and constrictions in the suction pipe are also

disadvantageous. When the air escapes through a number of

orifices, the total sectional area of these must not be less than 1

times that of the pipe, as specified in the maker's list.

Wasser -

Zntrifc

STARCH COOKER.

This apparatus (Fig. 27) differs from many others by its conical

bottom. The starch, water, and any other ingredients are introduced

into the cooker through a manhole in

the cover, the valves, Hl
and H.

2 ,
of the

steam circulation and external communi-

cation-pipe being open, and the discharge
valve H

s
and steam-inlet valve closed.

When the cooker is charged, the cover

is fastened down tightly, and the steam-

inlet valve is opened, whereupon the

circulation of steam and liquid through
the apparatus commences. This circula-

tion is effected by means of a steam

injector, arranged between the two valves

H
l
and H%, or else by an elevator, which

forces the contents of the apparatus in a

continuous manner through the circula-

tion pipe from the bottom hopper to the

top of the apparatus. The object of the

conical bottom is to make sure that

the starch granules collecting there shall

not evade the uniform action of the steam

and of the circulation. On reaching the

top, the liquid falls on to a domed,

copper disc, from which it drops, in the

shape of a bell, into the cooking chamber.

Should the elevator soon become choked
in the case of very thick dressing, the

valve H-L is closed, and steam then enters

the bottom of the apparatus through the

FIG. 27. Starch cooker. valve H
2
and completes the boiling of

Wasser-zutritt- Water inlet.
the dressing. 'Finally, to empty the

Dampf-7,utritt= Steam inlet, cooker the valves H
l
and ZT

3
are opened,
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but 7/., is closed, in order that the steam may enter the top of the

apparatus and force the contents through the bottom outlet. A
special connection for the admission of water, a pressure gauge,

safety valve, and air valve, are also provided on the cover, as shown
in the drawing.

HAMPEL'S COOKER.

Hampel uses a closed pan (Fig. 28) for boiling dressing prepara-

tions, and works with a pressure of 5 atmospheres.

Fie. 28. Ham pel's starch cooker.

For this purpose the starch is introduced into the copper pan
a, through an opening in the cover, which is also fitted with a

safety valve and pressure gauge. The vertical shaft b, with the
stirrers e, is then set going at a speed of 30 turns per minute, by
means of the intermediate motion, and at the same time steam at

a pressure of 5 atmospheres is admitted through the pipe F in the
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bored-out bottom shaft b. This steam issues through the perforations

/, into the starch, and greatly facilitates uniform mixing. By this

means a perfectly limpid starch paste is obtained in about three-

quarters of an hour, and is then drawn off through the tap h.

PRUFER'S STARCH COOKER.

The apparatus shown in Fig. 29, for boiling sizing preparations,

consists of a cylindrical copper pan mounted on a cast-iron frame.

A coiled pipe, arranged inside the pan and connected with the steam

FIG. 29. PriifeA starch cooker.

valve, prevents the particles of the sizing preparation from settling

at the bottom, as well as ensuring uniform boiling. The most

important part of the apparatus, however, is the mechanical stirring

device, two patterns of which are made
;
a belt-driven rotatory set

for thin dressings, and a reciprocating set, operated by a crank, for

thick or thin preparations.
The metal stirring device is formed of a vertical shaft, with

horizontal stirring rods and inclined paddles. Between these rotary

stirring rods are provided a number of fixed spiral coils of wide

metal. On starting the stirrers, the paddles raise the heavy
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ingredients of the mass, so that they can be worked about by the

stirring rods, which force the whole against the flat spirals and

cause it to take a sinuous course, the materials being incorporated
in this way with a saving of about 20 per cent, of starch, size, etc.

The internal temperature is recorded by a thermometer inserted

from the outside. The pan is not hermetically closed, and conse-

quently the inside is readily accessible, and the condition of the

dressing can be inspected by way of the two top covers, which

are fastened with hinged screw clamps, the operation being at

the same time entirely protected from danger. The mass can be

stirred and mixed at temperatures up to boiling-point, and also

without the admission of steam.

Of great importance for makers of yarn size and dressings is a

special form of apparatus, for boiling sizes made of potato starch and

glue. This is a jacketed pan, and as no direct steam is admitted, the

mass remains of uniform consistence, the stirrers completely mixing
and incorporating the glue with the dressing, a point of great

importance for the quality of the product. The apparatus being
of the covered-in type, no cleaning out is required, beyond scalding
it out with water and setting the stirrers to work.

RUSHTON'S SIZE BOILER.

The apparatus (made by G. Rushton of Darwen) is based on an

entirely different principle from the ordinary boiling pans, and bears

some resemblance to an injector, inasmuch as it chiefly consists of a

strong copper pipe into which the cold starch solution is forced by
a pump. The pipe is mounted close to the sizing trough, and is

provided at the bottom with a steam-inlet pipe, in addition to the

pipe connection for the crude size. At the top, the pipe is situated

in the size tank. The pump forces the crude size down in the

cylinder, where the starch solution conies into direct contact with

live steam. Thus boiled, it passes through the upper branch pipe
to the machine. The requisite pressure is supplied by the pump ;

and, in order to ensure all parts of the solution being brought into

contact with the steam and thoroughly boiled, the copper cylinder
is divided into a number of separate compartments by perforated

partitions, through which the steam and starch solution have to

make their way. The pipes are fitted with valves for regulating
the flow of steam or crude size

;
and a pressure gauge is provided

for controlling the steam pressure.

SIFTING MACHINE.

To render the dressing preparations perfectly homogeneous, and
more especially prevent luinpiness, the preparations are passed



u8 DRESSINGS FOR TEXTILE FABRICS

through a sieve or sifting machine. One of these machines, illus-

trated in Fig. 30, consists chiefly of two brass pans, with gauze-sieve

bottoms, mounted on an iron frame and revolving at uniform speed.
This rotary movement is imparted by toothed crowns at the bottom
of the sieves, engaging with the driving pinions. Each sieve is

FIG. 30. Sifting machine.

provided with a brush, the bristles of which act on the gauze, and
the brush itself receives an eccentric reciprocating motion, so that

it is brought in contact with all parts of the sieve in succession.

The machine is driven by a fast-and-loose pulley attachment on the

side of the frame.
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RECIPES FOR DRESSINGS

DRESSINGS FOR LINEN AND COTTON.

AT one time the finishing of linen goods was a simple operation, and
even now there are certain fabrics that are sold in the same condition

as they leave the loom. Many receive a full finish, like cotton

goods, and for this purpose are treated with dressing in a starching
machine. A great number of linens and unions, however, are not

put through the starching machine, for which, as a rule, the fabric

has been prepared by sizing the yarn. The dressing used is some
dilute preparation, often merely highly diluted alkali silicate, and
the goods are then left in a heap for some time to allow the liquid
to permeate the fabric thoroughly. The next step in the production
of an ordinary gloss, such as is given to many unions and parti-
coloured fabrics, is to pass the goods through a hot calender, or else

mangle and calender them alternately. Fine crashes, damasks, and
the like, and also vat-dyed linens, are simply passed through the

old box-mangle a sufficient number of times, to firm "the threads,
without flattening them, and to impart a moire or watered effect.

The whiteness of the goods, however, must not be impaired by the

use of imperfect warp size.

The introduction of cotton brought into existence entirely new
ideas in connection with finishing, and led to more systematic

procedure. Cotton, which at first was only used in admixture with
flax yarn, had to struggle hard in competition with linen. Endeavours
were made to imitate the appearance of the latter by giving the

cotton a " linen finish," the chief features of which are a cold, smooth

feel, moderate gloss, firmness, and unflattened threads. Starch

dressing for imitating linen finish contains various adjuncts, such as

dextrin, size, vegetable size, vegetable mucilage, and also some fatty

ingredients like fat, soap, stearine, wax, etc., together with such

mineral substances as kaolin, China clay, talc, and the like. For
"
full finish

"
the warm mass is applied to both sides of the fabric,

which is then hung up to dry or put through a drying machine, and
in some cases put through a cold calender with very low pressure.
In any event, however, it is mangled like linen, this treatment
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leaving the threads round. Dressings for chiffon and shirtings are

compounded and applied in the same way, except that mangling is

omitted, the goods being flattened in a more or less hot calender.

Cottons intended to have a rough, woolly, matt appearance, e.g.

cretonne finish, are dressed with dextrin solution, alone or mixed
with thin starch paste, but no fat, except that, to improve the

mildness of feel, a little soap is added. After starching and drying,

goods for dull finish are not damped, but rolled and unrolled several

times, and put through a finish breaker or cold calender, the metal

bowls of the latter being covered with cloth, or surrounded by an
endless cloth backing, in order to prevent glossing the fabric.

To impart high lustre and feel to dyed or printed cottons,

mollinos, Texas, etc., they are treated with a starch dressing rich

in fat, with or without filling ingredients, and after being dried

are well damped and put through a hot friction calender, i.e. glazed
or lustred.

For a high gloss, the goods, starched in the above manner, are

put through a waxing machine before frictioning; or else they
are calendered without friction, and then (especially mollino hand-

kerchiefs) are passed under the agate bowl of the glazing calender.

Bookbinders' calico, linings, accordion-pleat fabrics, etc., are

starched repeatedly with fatty dressings and dried after each passage,
to enable them to take up a maximum of dressing, this being
essential in view of the subsequent moireing. They are then

damped after the second or third drying, and lightly calendered to

impart smoothness, then damped and passed through the moire

machine, the rollers of which are heated by steam, gas, or wood
embers. This class of calender is provided with an iron bowl

engraved with longitudinal, cross, or diagonal lines, fine dots, checks,
or similar patterns, which are impressed into the fabric and dressing
of the cloth passing between this bowl and a second iron bowl, thus

producing twill, and other patterns in relief. An irregular pattern

engraved on the bowl produces a lustrous watered effect on stiff-

finished goods.
Satin fabrics with soft, glossy satin finish, will successfully

imitate silks. The dressing for this purpose consists mainly, if

not wholly, of soap solution, mixed with dilute vegetable mucilage
and a little glycerine. In the absence of starch, it is sufficient to

pass the dried and damped goods repeatedly through the hot

calender, with heavy pressure, in order to obtain the requisite
combination of gloss and softness. Fabrics of similar character to

percale or calico, treated with thin satin dressing containing potato

starch, wax, or paraffin in addition to soap, vegetable mucilage, and

glycerine to which are sometimes added a little borax and Glauber
salt for the lustre of silk, and common salt to impart scroop
will come out too stiff after drying and calendering, and must
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therefore be put through a finish-breaker, and finally beetled, to

produce the requisite soft and mild feel (satinising).
With jaconnets, batistes, muslins, and organtines fine and not

very closely woven cotton fabrics drying before and after starching

plays a not unimportant part. In order to maintain, or rather

restore, the natural breadth of these fabrics and the proper

alignment of the warp and weft threads, so that the roundness of

the latter may not be impaired, they are dried on stenting frames

(like heavier fabrics) instead of on drying cylinders. By providing
the chains of the stenting frame with an intermittent, reciprocating

movement, so that the selvedges of the cloth can be made to move
forward and backward parallel with the warp threads, the dressing
is prevented from settling in the meshes of the fabric, and at the

same time the dressing adhering to the threads is broken in the

drying process, so that the goods have an elastic ("broken") finish

instead of being stiff.

A characteristic feature of " back finish
"

is that the face of the

goods is soft and natural, whilst the back is firm and leathery
without gloss. It is owing to this peculiarity that back finish is

applied to white and undyed fabrics, as well as printed goods. This
finish also leaves intact the raised patterns of brilliantines, piques,

twills, etc., because the patterns are not squeezed flat, as they would
be between the heavy metal bowls of the ordinary finishing machine.
These goods are merely beamed, and not calendered, after starching.

The dressing preparation for fustians and similar goods with

single and double pile, consists of dextrin or size with a little

Turkey-red oil. After drying and damping, the goods are put
through the raising gig once or twice, to raise either one or both

sides, and restore the pile that has been flattened down by the

previous treatment. For the same reason, the goods on leaving
the gig are not wound on rollers but left flat.

In the finishing of linens the determining factors are the

maintenance of the prescribed width, the production of the degree
of dampness requisite for calendering and mangling, and the

retention of the pristine brightness and purity of the colour. It is

a source of great inconvenience to both finisher and manufacturer
when the goods come out wider or narrower than they should be

according to the calculations of the weaver.

Any variation in the treatment of the fabric, even in the same

calender, affects the width in different ways. Damping before

calendering increases the tendency to contract in the width; and
this is intensified when the damped fabric is hot calendered under

heavy pressure. A portion of this lateral contraction is due to the

increased pressure, which tends to produce longitudinal stretch.

On the other hand, dry or only slightly damped goods lose very
little in width. It is thus evident that the calculations of the
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designer must take into account the kind of finishing process the

goods will have to undergo, though, on the other hand, the finisher

has various means available for preventing lateral contraction. It

is, however, impossible to lay down any hard and fast rules, so

much depending on the character and quality of the fabric. A
remarkable difference in the effect of finishing will be observed

between dry and damp-calendered or mangled goods. Whereas
the former are dull and limp, the latter handle fuller and more

glossy, no matter whether they have been dressed with starch or

dextrin, or merely damped. In damping, the most important point
to be considered is the hygroscopic character of linen fibre. Very
dry fabrics often need damping with 3 to 4 per cent, of moisture,
and since the dry fibre absorbs water greedily, the damped material

will appear perfectly dry again in a few hours, without having lost

in weight at all subsequent to damping. Simple exposure to the

air results in the absorption of about 2 per cent, of moisture by
linen fibre in a short time

;
and in such event no further damping

is needed for finishing, an excess of moisture being attended with

unpleasant results, for even though mangle creases and other

injuries do not always occur, the resulting "sweating" makes the

colour dull, the threads no longer stand out, and the surface is

uneven and scarred.

The tarnishing of the colour in mangling is a defect of frequent
occurrence. When very pronounced, the surface of the goods seems

to be coated with a dirty film or blackened. According to one

expert, the starch used for sizing the warps undergoes partial

decomposition, being converted into dextrin, which contributes to

make the goods look tarnished and brownish. Starch is known to

undergo transformation into dextrin easily, at a comparatively
low temperature, a circumstance explaining the observation that

iodine will give a far more intense blue coloration with unfinished

goods than after finishing. It is also possible to detect whether
the warps have been sized, or the fabric dipped in, or merely sprayed

with, starch solution. This last method of applying starch is the

best, being cheaper and giving purer colours.

The tarnishing of colours during the finishing process is also in

part certainly attributable to the presence of certain agglutinant
substances in flax, which have not been completely eradicated in

bleaching, and indeed, in the case of certain flax yarns, cannot be
so eliminated. In better-class makes this defect is obviated by
passing the goods more quickly through the mangle, and repeating
the operation several times at the same velocity. Inferior mixed
fabrics (unions), with cotton warp and strong flax or tow wefts,
cannot well be stiffened in finishing. To produce a good effect in

these fabrics it is necessary to draw the cotton warps very tightly
in beaming, owing to their elasticity and liability to stretch. The
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best way to finish these goods is to damp them moderately, calender

well, mangle for seven to ten minutes, damp slightly, re-calender,

mangle again, and leave for twenty-four hours to cool. Thus

treated, the finish will be good, and the appearance similar to pure
linen goods.

Finally, the twist of the weft threads also has an influence on

the finish. Goods made of hard-twisted weft never have the same
handsome and close appearance as those made with lightly twisted

or softened weft. If the goods be damped and left twenty-four
hours before mangling, the particles of starch and adhesive substances

swell up more easily and fill the interstices between warp and weft,
so that they thicken under the heat of mangling, and impart to the

fabric a handsome gloss and agreeable feel, which is not the case

with fabrics made of hard-twist yarns. A very widespread mistake

is to suppose that machines of the same construction will also

invariably produce an equal effect, this not being the case
;
and it

is often found that each machine has its peculiarities, as the result

of being used for a long time on a certain class of goods requiring a

heavy or light pressure. In many cases, calender bowls made of

papier mache undergo alteration under heavy pressure, and become
softer. Goods calendered by these bowls acquire a thick, spongy
feel, whereas well-hardened paper bowls produce a thin, parchment
effect.

" LINEN-FINISH" DRESSINGS FOR COTTONS OR LINENS.

Water ....
Florida earth

Potato starch

Wheaten starch .

Blanc fixe .

Wheaten flour

Fatty adjunct

Finest wheaten starch .

Water ....
Alum (free from iron) .

Glue water .

Carragheen mucilage

Water ....
Wheaten starch

Water ....
Potato starch

Finest wheaten starch .

China clay .

Carragheen mucilage
Magnesium carbonate .

Tallow . . .

Marseilles soap
*
Boiled

Parts by
weight.

. 100

! 3*
3

Water .

Best wheaten starch

Potato starch

H
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Parts by
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stirring. The fabric may be damped with this liquid either by
means of a brush or machine, care being taken in the former event

that the liquid is uniformly distributed in very small drops. If the

liquid is not for immediate use, but has to be stored for a few days,
it should receive an addition of 0*01 to 0*02 per cent, of salicylic

acid.

Damask that has been well mangled, and eventually beetled,

will be improved in appearance by a passage between a pair of

wooden, paper, or cotton rollers.

DRESSINGS FOR SHIRTINGS.

Water 150 parts, wheaten starch 1 J, potato starch 1 J parts.

Water 150 parts, wheaten starch 2, potato starch 2, wheaten
flour 3 1, China clay 3J, mineral white 3J, barium sulphate 3,
gelatine or pale glue 0*15, stearine 0'15, cocoanut-oil 0*15, white

soap 0*10, soda crystals 0*05 part. The gelatine and other small

adjuncts are dissolved before being added to the rest.

Water 150 parts, wheaten starch 1|, potato starch 1|, wheaten
flour 1, China clay 1|, mineral white l, glue 0*3, barium sulphate

1, stearine 0*075, cocoanut-oil 0*1, soap 0*15, soda 0*075 part. The

glue, etc., to be dissolved separately before adding to the dressing.
Water 120 parts, wheaten flour 2|, China clay 2, mineral

white 0*01, cocoanut-oil 0*4, Marseilles soap 0*25, soda 0*125 part.

Water 150 parts, potato starch 2, wheaten flour 1|, China

clay l, mineral white 2|, cocoanut-oil 0*15, white soap 0*2, soda

0*075 part. The last three to be dissolved first.

Water 120 parts, potato starch 6, mineral white 3|, blanc

fixe 21 parts.

Water 120 parts, wheaten starch 6 (steeped in 2 parts of

spirits), potato starch 7, rice meal 2, soap 0*25, stearine 0*25,

white wax 0*25 part.

PROTAMOL DRESSINGS.

1. Protamol is stirred up with 12 to 16 parts of water, and
boiled for five minutes or longer, the dressing penetrating the fabric

better in proportion as boiling is prolonged. An addition of about

5 parts of soda per 1000 of dressing will improve the solubility. In

dressing fabrics, the colour of which would be effected by weak
alkaline solutions, it is advisable to neutralise the mass with acetic

acid until it no longer gives a blue colour reaction with red litmus

paper.
2. For Light Finish : 60 to 70 parts of protamol are stirred up

with cold water and boiled for twenty to thirty minutes with about

940 parts of water.
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3. For Heavy Dressing : 80 to 100 parts of protamol are stirred

up with cold water, and boiled for twenty to thirty minutes with
about 900 to 920 parts of water.

To prepare 2 cwt. of dressing, 13 to 15 Ib. of protamol are

stirred with water and made up to 20 gallons (the rest being furnished

by the condensation of steam). The mass is then boiled for twenty
to thirty minutes. The longer protamol is boiled the better. When
a very thin protamol dressing is desired, 1 to 2 parts of sal ammoniac

per 1000 of water are added at the commencement of boiling.

Dressings for Lining (without loading) : Protamol 70 parts,
water 930 parts. Protamol 70 parts, paraffin wax 2, wax 5, water

923 parts.
Muslin Dressings (Indigo, grey, or black) : Protamol 70 parts,

sulphate of magnesia 50, monopol soap 5, water 875 parts.

Protamol 70 parts, sulphate of magnesia 50, glucose 50, Turkey-
red oil 5, water 825 parts.

These two dressings are also suitable for blue print.

Cotton Beaver : (a) for heavy goods protamol 25 parts, Turkey-
red oil 3, water 972 parts ; (b) for light goods protamol 70 parts,

Turkey-red oil 3, sulphate of magnesia 50, water 877 parts; (c) for

light sizing protamol 60 parts, water 940 parts ; (d) for heavy
sizing protamol 70 to 80 parts, sulphate of magnesia 50, Turkey-
red oil 3, water 777 to 767 parts.

CHIFFON DRESSINGS.

Water 120 parts, potato starch 2, wheaten starch 1, wheaten

flour 2f, China clay (paste) 2|, mineral white 2, talc 1|, cocoanut-

oil 0'25, stearine 0'25, Marseilles soap 0'125, soda 0'125 part the

last four dissolved separately.
Water 140 parts, wheaten starch 2|, potato starch 2|, wheaten

flour 4, China clay (paste) 7|, mineral white 5, cocoanut-oil 0'25,

white soap 0'25, soda 0'125 part the last three dissolved separately.
Water 120 parts, potato starch 4, China clay 5, wheaten starch 4,

rice meal 5, mineral white 2, talc l, stearine 0*25, soap 0*125

part.
Water 120 parts, wheaten starch 1|, potato starch 2|, wheaten

flour 1|, China clay 2. mineral white 2, Venetian talc 1, stearine

0-25, soap 0-125 part.

Water 75 parts, wheaten starch 1, wrhite wax 0'2, stearine 0'2,

Marseilles soap 0'3, soda crystals 0*15 part the last four dissolved

separately.

DRESSING FOR "GERMAN LEATHER."

Glue 30 to 35 parts, softening 2| parts, with a sufficient quantity
of water. Bone or leather glue is not so good for this purpose as
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hide glue, the fat in which renders it particularly applicable. The
smell of the glue in hot weather can be obviated by adding a small

quantity of sodium arsenate, salicylic acid, carbolic acid, acetic acid,

or artificial oil of bitter almonds. The glue should not be boiled too

often or too long, this treatment spoiling its property of gelatinising
on cooling.

This glue dressing is applied to the fabric by means of a starch-

ing calender, the two rollers (wood or brass) being wrapped with

muslin. The copper trough for the dressing is provided with a

jacket bottom, so that the dressing can be heated by steam under

pressure.
The rollers are loaded by a suitable weight, no lever or pressure

being needed. The fabric is passed through the liquid and over

the roller in the vat, so that both sides of the fabric absorb dressing ;

after which the stuff is conducted to the lower roller and pressed.
The dried pieces are soaped, to improve the softness and feel, and
to loosen the nap stuck down by the dressing.

About 1 Ib. of Marseilles or other perfectly neutral soap is dis-

solved in 11 gallons of boiling water, and sufficient of the strained

solution is put into the vat to wet the bottom roller, the goods being
then passed once through the soap solution, so that the face of the

fabric comes in contact with the roller, the direction of movement

coinciding with that of the pile. The goods must not be creased,
or the pieces will have to be washed. After the passage, the

goods are lightly raised, to loosen and smooth the pile before

drying.
The next stage is shearing in a 2-cylinder machine with round

table, the construction of which is important. The dried, raised,
and dressed goods are improved in appearance and feel by the shear-

ing process, so that great stress is laid on the operation.

DRESSINGS FOR BLEACHED AND PRINTED COTTONS.

Water 224 parts, potato starch 10, wheaten flour 5, China clay

(paste) 5, mineral white 6, Venetian talc 2j, carbonate of magnesia
2, stearine 0'25, soap 0'125 part.

Water 120 parts, potato starch 6, wheaten starch 2J, wheaten
flour 1J, China clay (paste) 2J, mineral white 2J, Venetian talc

If, Marseilles soap 0'25, stearine 0*25 part.
Water 840 parts, wheaten starch 6, potato starch 7f, wheaten

flour 3-J, China clay (paste) 7|, mineral white 5, Venetian talc 1,
stearine 0*35, Marseilles soap 0*25 part.

Water 170 parts, wheaten starch 2, flour 5, China clay (paste)

6, mineral white 6, stearine 0'5, cocoanut-oil 0'25, Marseilles soap
0*5 part the last three dissolved separately.
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DRESSINGS FOR LIGHT, THIN SHIRTINGS.

Water 840 parts, potato starch 9, wheaten flour 5, China clay

(paste) 7 1, mineral white 6, tallow | part.

Water 110 parts, fine wheaten starch 10, alum 0*5 part.

Water 120 parts, wheaten starch 6, potato starch 2J, mineral

white 5, carbonate of magnesia 1 part.
Water 140 parts, wheaten starch 6, potato starch 7J, wheaten

flour 3, mineral white 7, olive-oil 0*5, stearine 0*5, soda crystals
0*25 part the last three boiled together and added to the rest.

BIELEFELD DRESSING (FOR COTTON-LINEN UNIONS).

Water 300 parts, pale dextrin 10, wheaten starch 20, sulphate
of magnesia 10, talc 5, Turkey-red oil 1, carbonate of soda 0'3 part.

The starch and usual adjuncts are boiled for an hour.

The goods are first calendered under half-pressure in the cold,

and after being starched are left for a day to cool thoroughly.

They are then damped well with cold water, and calendered twice,

hot, under heavy pressure. Before calendering, the goods must be

left to get uniformly damp, which takes at least six to nine hours.

To obtain higher gloss, 3 parts of stearine melted in 0*3 part of

alcohol must be added.

KEERN & STENHOUSE'S DRESSING.

Nine parts of kaolin are mixed with 5 parts of calcium sulphate
and 5 of dextrin (or 8 parts of kaolin, 2 of calcium sulphate, and 7

of dextrin), 5 to 10 per cent, of fat being added. For use, the mass
must be boiled with sufficient water to give it the desired strength.

DRILL DRESSING.

Water 100 parts, wheaten starch 4, dextrin 6, sulphate of

magnesia solution (8 B.) 10, palm softening 2 parts.

The goods should be cold calendered, and folded with the

pattern inside. The dressing must be boiled for at least two hours.

SOFTENING, STARCHING, AND LOADING PREPARATION FOR FABRICS.

Use is made of a bath prepared by dissolving casein and oil (or

in, the case of yarns and finished fabrics, casein alone) in a solution

of soap, and adding the loading ingredients desired. For example,
the bath is made up of casein 16 parts, soap 8, mineral or other oil

60, water 300, loading materials 200 parts. The casein must be

free from acid impurities.
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GOUCHE'S DRESSING.

Eest potato starch is mixed with sufficient indigo sulphate to

impart the desired shade of colour, then dried, left for forty-eight
hours in a drying chamber, and treated to an addition of 0'4

per cent, of white wax. On stirring the mass up with warm water

and pouring it into boiling water, a blue, clear paste is produced,

which, without corroding or spoiling the goods, will give them a lustre

and enduring white on being ironed with a hot iron or calendered.

FOR COTTON DIMITY.

Water 100 parts, dextrin 6, Turkey-red oil \ part, applied once to

the face of the cloth, which is then dried, damped, raised once or

twice, but not beamed or the nap will be spoiled.

FRENCH NATURAL FINISH FOR BLEACHED SMOOTH CALICOES.

The pieces are calendered in the wet state and starched in a

machine, the upper roller of the calender being only lightly weighted
in order to leave the threads as round as possible. The following

preparation is used for filling :

Five parts of potato starch, 7J of wheaten flour, and 5 of wheaten

starch are boiled for some time in 250 parts of water until all have

united, 10 parts of China clay, in paste, being added with 10 parts
of French mineral white. After re-boiling, a solution is added

consisting of f part of cocoanut-oil, \ part of white soap, and J part
of carbonate of soda, in 3 parts of water. The mass is turned into a

vat containing 15 parts of potato starch in 75 parts of water, the

addition being made gradually and with continued stirring. A
further 5 parts of potato starch, mixed with a little water, are

stirred in, and after adding a small quantity of blue, the dressing
is ready for use.

The starched goods are dried in the drying-room or machine,
then damped in the machine, and rolled up under considerable

pressure, being left on the roller all night. Cottons dressed in this

way have no gloss, but feel very soft and delicate, can be easily

folded, and exhibit the character of natural finish.

LINEN FINISH.

It is easy to understand that the attempt to impart to high-

grade cottons the appearance of linen fabrics, should have led to the

introduction of a number of various methods calculated to accomplish
the purpose in view.

The simplest of these is to treat the dry goods in the mangle or

9
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in the calender at a low pressure, to prevent the threads from being
crushed too flat, and then damp them with water containing a

specially prepared dressing. This dressing consists of separately

prepared solutions of wheaten starch, glue, and Carragheen moss.

One part of best wheaten starch is boiled in 15 parts of water,
so as to produce a moderately consistent paste when cold, 0'15 part
of alum being added during the boiling. The mass, covered up
lightly, is stored in a moderately warm room, until it exhibits a

slightly acid reaction. For the glue solution, 1 part of glue is

taken to 15 of water. The water used for damping consists of

15 parts of lukewarm water, 5 parts of starch in course of fermenta-

tion, 2 to 4 parts of the above glue solution, and 5 to 10 parts of

Carragheen mucilage, the separate solutions being mixed together
and with the water. The goods are damped in the machine, left

for twelve hours tightly bound up, then mangled and beamed, the

operations being repeated several times. The glue water stiffens

and glazes the fabric, the moss mucilage softens it
;
and the starch

gives the filling.

Another linen finish is produced as follows :

The fabric coming from the bleaching process is transferred in a

drained or squeezed condition to the starching machine, starched,
dried in cold air, damped, mangled, damped again, and mangled a

second time.

The dressing is prepared by mixing 20 parts of wheaten flour

with 112 parts of hot water, the mixture being boiled and mixed
with a decoction of 20 parts of wheaten starch in 70 of water.

Another 20 parts of wheaten starch are mixed with 70 parts of

slightly warm water and a little indigo laundry blue, the mass being
used hot for starching. The resulting preparation contains on the
whole 60 parts of starch, and when made up with the Ib. as unit

weight, will suffice for thirty 77 yd. pieces of material, so that 2^ Ib.

of dressing will be in each yard of stuff a fairly large amount.
Another linen-finish dressing is prepared as follows :

Fifteen parts of a drained paste of lead sulphate or barium

sulphate and 10 parts of China clay are stirred with a little

lukewarm water and placed in a boiling pan containing 210 parts
of water. To this should be added 7| parts of mineral white,
2 parts of white clay, and 15 parts of wheaten starch, the whole

being suitably boiled, after which 5 parts of palm-oil are added,
and boiling is continued for a short time. Next, 12J parts of

potato starch are mixed to a paste with 140 parts of lukewarm

water, blued with ultramarine, and suffused with the aforesaid

liquid, boiling hot. The dressing contains 420 parts of water,

37| parts of solid mineral substances and 27^ parts of starch, and

impregnates the fabric with comparative ease. Finally, the goods
are damped with lukewarm water, containing a little soap, left to
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draw for ten to twelve hours, mangled 2 to 4 times, with frequent

turning, and are then ready for dispatch.

FOR CALICOES MADE OF STRONG YARNS.

These goods are finished by a full starching with the following

preparation: 12 parts of bleaching earth (boiled by steam and

mixed with soda crystals) are dissolved with 6 parts of potato

starch, 5 parts of wheaten starch, 2| parts of flour, and 1| parts of

any convenient fat, and boiled, the fabric being impregnated with

the mass, and mangled 3 times after drying.

FOR COTTONS.

These goods are generally wet calendered, starched while wet,

dried in a steam drying machine, and damped well with condensed

water, wound under heavy pressure, left to draw, then calendered

under gentle pressure on a lukewarm roller, and when cold, re-

calendered with a rather hotter roller. They are next damped on

the right side with soap solution, beamed very tightly, and put

through the mangle backward and forward 5 to 6 times. To give
them the appearance of best shirting, they are turned, face inward,

after the first mangling, and mangled 3 to 4 times, then reversed

and mangled again.

GERMAN DRESSINGS.

Water 250 parts, potato starch 7$, wheaten starch 3|, wheaten

or rice flour 3, China clay 10, mineral white 5, stearine
,
and

Marseilles soap part, are boiled together, and a sufficient quantity
of ultramarine is added to the finished dressing.

SAXON DRESSING FOR COLOURED COTTON TROUSERINGS.

The dressing consists of 7 gallons of warm water, 7 gallons of

moss mucilage, 7 gallons of potato starch gum, and 1 Ib. of glue,

all boiled together.
The goods are starched on one side in the machine, and dried

at once, to guard against the colours being dissolved and smeared

by the water in the starch. According to the desired amount of

stiffness and body, a greater or smaller pressure is applied in

starching. When dry, the goods are calendered, without heat,

and under moderate pressure.

DRESSING FOR SHIRTINGS OR SHIRT CALICOES.

Wheaten starch 50 parts, potato starch 50, white clay 50,

mineral white 40, white glue or gelatine 2f, white wax 7, stearine



i 3 2 DRESSINGS FOR TEXTILE FABRICS

7J, white soap 5, and soda crystals 2| parts, are boiled in 2500

parts of water. The goods are starched with this dressing, and
then dried, damped with soap solution, left to draw, and calendered

under heavy pressure, or mangled.

DRESSING FOR COLOURED JACONNETS AND SIMILAR FABRICS.

These cold-dyed materials are treated with cold dressings in order

not to dissolve out the dye. The dressing consists of 280 parts of

water (coloured with a little logwood decoction), 10 parts of potato

starch, 6 parts of wheaten flour, 1 of yellow wax, 1 of palm-oil, and

\ part of tallow. The ingredients are melted together; and after

being allowed to cool down partially, are treated with 0'375 part
of tartaric acid, and 6 parts of dissolved rosin. After the goods are

dressed they are dried on steam cylinders (very sensitive colours

being dried in the air), and are passed one or more times through
a 3- or 5-bowl calender, the hot roller being strongly warmed.

BOHEMIAN FINISH FOR FIGURED COTTONS.

The squeezed fabric is starched, wet or dry, under heavy pressure,
dried on steam rollers, damped, and the stiff finish broken by winding
the goods up tightly in a damp state. Finally, they are put through
the mangle.

The dressing is composed of : water 330 parts, wheaten starch

10 to 12|, potato starch 5, mineral white 7| to 10, carbonate of

magnesia \\ to 2 parts, and a little ultramarine blue. For goods
that are to be heavily mangled, white wax and stearine are added.

DRESSING FOR ROUGH, UNBLEACHED CALICOES.

Goods of this nature, for army use, being usually of very low

quality, are loaded and faced, which treatment imparts a soft finish

without lustre.

To 35 gallons of finished dressing take 15 Ib. of wheaten starch

of low quality, 10 Ib. of potato starch, 15 Ib. of China clay, 10 Ib.

of lenzinite or sulphate of baryta, and 2| Ib. of glue, all of which
are boiled along with the starch dressing, 2| to 3| gallons of rosin

solution being then stirred in. About J to 1 gallon of calcium

chloride may be added to improve the soft feel of the goods.
After starching, dry in the cold, or over steam-heated rollers,

break the finish on wooden-breaker rollers, or damp well and
wind up tightly to draw.

The finish must not be broken in a calender, since this would
flatten the threads and produce an undesired gloss, the goods being
intended to be soft, dull, and easily folded.
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JEANNOLLES'S DRESSING FOR BLACK GOODS.

Ordinary dressings do not impart any colour to dyed goods, and
sometimes even lighten the colour of dark goods, especially in the

case of black fabrics. Jeannolle therefore proposed to employ a

coloured dressing for these latter, in order to increase their depth
of colour instead of the contrary.

The dressing consists of a substance containing tannin, oxidised

by copper sulphate, and mixed with an albuminoid substance. This

gives an insoluble, dark-coloured dressing, which imparts .body and
firmness to the fabric without injury to the colour. As an example,
chestnut-wood extract, copper sulphate, and ox blood may be taken

and mixed together, the thick, mucilaginous substance being applied
to the goods, on which it forms a kind of varnish when dry, the

coating being insoluble in water, increasing the depth of colour and

producing a certain amount of gloss.

ALSATIAN FINISH.

The Alsatian finishing process consists in drying the bleached

and gassed fabric, starching, drying under fairly heavy pressure,

damping with soft water, beaming under heavy pressure, and leaving
to draw for six to ten hours. Finally the goods are passed through
a calender with 6 to 7 layers of backing, under moderate pressure,
and with the hot roller at a moderate temperature.

PARISIAN DULL FINISH FOR PLAIN COTTONS.

For this finish the goods are tightly beamed and passed through
a straightener consisting of two fluted iron rollers covered with

caoutchouc, the flutings being arranged to engage together and
stretch the goods, the amount of stretch being accurately adjustable.
The fabric is then damped, wound up, and left to draw, partially
dried on a 3-roller steam-cylinder drier, put through the stretching

machine, then re-dried, stretched a third time, and finally put through
the drying machine again, the speed of the latter being regulated
so that the goods are not completely dry until the third passage.
In this somewhat roundabout manner, Parisian finishers obtain a

peculiar, natural finish, the goods retaining their original width
without any sign of having been stretched by force. The chief

difference between Parisian and Saxon finish is that in the latter

the goods are not stretched, and that the drying is completed in

one operation over several steam cylinders.
Parisian finish is specially employed for upholstery fabrics

desired to retain the original softness of the material and exhibit

no trace of stiffening. In order to load the goods, the damping water
is treated with an addition of glue, gum, starch, or dextrin solutions.
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SCROOPY FINISH FOR IMITATION LINENS.

Unions will acquire the cold feel and scroop of pure linen if

treated with the following dressing: water 1000 parts, wheaten
starch 30, potato starch 100, China clay 100, white soap 15, white

wax 5, tallow 5, glycerine (28
U

B.) 40, common salt 10, magnesium
chloride 4 parts.

The treatment is the same as for union aprons (q.v.), except

that, instead of double calendering, the goods are put through a

box-mangle. In the absence of the latter, the goods are calendered

again, cold, the next day.

HIGH GLOSS FINISH FOR COTTONS.

Calico linings, upholstery stuffs, and others that are to have a

high gloss, smooth surface, and feel hard and stiff, are finished by
one or two calenderings in the dry state, each side of the fabric

coming in contact with the hot roller, and are then starched with

dressing preparation. This is followed by calendering, treatment

with a thinner dressing, drying, damping, and glazing on a friction

calender, strongly heated and under heavy pressure, whereby the

goods acquire the stiff, hard, smooth, and glazed finish.

The dressing preparation is compounded as follows : 12| Ib. of

wheaten starch, 5 Ib. of potato starch, 2 Ib. of white glue, 5 Ib. of

white clay, 5 Ib. of finest levigated China clay, 5 Ib. of mineral

white, 1 Ib. of stearine, and 1 Ib. of yellow wax are boiled in 14

gallons of water, 4 to 5 Ib. of potash water-glass and 1 \ gallons of

rosin solution being stirred in to the finished decoction.

Swiss ELASTIC FINISH FOR FINE COTTONS.

This finish differs from similar methods, the goods are subjected,
between the starching and drying, to a series of manipulations which

complete the beautifying of the fabric. These operations consist in

energetically working the fabric in all directions, drawing it to and

fro, beating, kneading and squeezing, and turning, the object being
to press the dressing as completely as possible into the interior of

the threads, so that not only the latter but also the fibres of which

they are composed are impregnated and enveloped. Whilst appar-

ently simple, the treatment entails much practice and care, in order

to avoid injuring the goods ;
and with this object in view, the whole

of the work is done by hand, without the use of machines.

BODICE AND CORSET TWILLS.

1. Wheaten starch, best, 25 Ib., potato starch 10 Ib., talc 2 Ib.,

dressing oil (soluble in water) 0'4 gallon, Marseilles soap 1 Ib.,
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salicylic acid 5 oz., white starch syrup 10 lb., and sufficient water to

make 45 gallons, the whole being boiled ten to fifteen minutes. The

goods are starched on the face side in a strong starching machine,
better qualities being starched on both sides. They are then dried

straight in the drying room or on a stenter, cooled down previous to

damping, and then passed through a box-mangle. If to be made up
full width, they are passed through the twill damper, and mangled,
two pieces together, in the box-mangle.

2. Potato starch 15f lb., wheaten starch 15 lb., China clay 10

lb., stearine 5 oz., Marseilles soap 2 oz., ultramarine 5 oz., and water

35 gallons, are boiled together. The goods are dressed on the back

in a padding machine and are then dried, face upward, on a cylinder
machine.

DRESSINGS FOR COLOURED CALICOES, JACONNETS.

Water 178 parts, potato starch 7J, wheaten starch 5, glue 1,
yellow wax |, tallow |, palm-oil, \ (these three being boiled together

first), and soda fth part.
Water 140 parts, potato starch 20, China clay in paste 5 parts.

Water 120 parts, potato starch 6, wheaten flour 2|, China clay

2, palm-oil part.

Water 150 parts, wheaten starch 15, gelatine part.

Water 150 parts, wheaten starch 33, white wax 1, gelatine f

part.

Water 140 parts, potato starch 7, wheaten flour 2, China clay
in paste 3, palm-oil 1|, tallow 1 parts.

Water 140 parts, wheaten flour 12, potato starch 5, pale glue 2,

talc 5, China clay 5, mineral white 5, stearine 1, yellow wax 1,

rosin adjunct 15, potash water-glass 5 parts.

Water 150 parts, wheaten flour 30, gelatine 3, white wax 1J,

gum solution 6 parts.

Water 110 parts, potato starch 6J, wheaten flour 2, palm-oil J,

yellow wax ,
tallow

,
soda J part. (The last four boiled and added

to the dressing.)
Water 70 parts, fine wheaten starch (previously moistened with

spirit) 1|, potato starch 12, gum solution 2, white wax
,
Marseilles

soap J, olive-oil 1, soda crystals \ part. (The last four boiled together
and added to the dressing.)

GLYCERINE DRESSING FOR DRILL.

White glycerine (28 B.), free from lime, 500 parts, gelatine 50,

carbonate of soda 10, alanlin 1, alum 1, borax 1, oil of peppermint
0-1, alcohol 0-1 part.
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This preparation is diluted four- to twelve-fold with water,

according to the quality and feel required. The oil of peppermint
serves to mask the insipid smell of the glycerine.

DRESSINGS FOR PRINTED COTTONS.

Water 100 parts, wheaten starch 2|, potato starch 1J, wheaten
flour 2^, pale glue J, stearine J part.

Water 150 parts, wheaten starch 5, potato starch 5, wheaten
flour 2 1, glue ,

white wax J, palm-oil J, soda crystals part (the
last four melted together and added to the dressing), rosin adjunct
6 parts.

Two hundredweight of finely ground, bolted rice meal, as free

as possible from gluten, are suffused in an upright vessel (about
5 ft. high, and large enough to accommodate about twice the above

quantity of meal) with lukewarm water, a bung hole being provided
a few inches above the surface of the meal, for the escape of the

separated husks and other portions of the rice meal. After the

impure first water has been run off, a fresh quantity of lukewarm
water is added, and the meal is stirred up for the separation of

further impurities, whereupon a solution of about 3| Ib. of carbonate

of soda is added to facilitate separation and fermentation. After a

few days have elapsed, this liquid also is run off, and boiling water

is poured on to the meal, this water containing a similar amount of

soda. The preparation may also be used for white goods, shirtings
in particular. For printed goods, it is mixed with scalded potato

starch, prepared China clay, or other adjuncts, and boiled, being used
in the lukewarm state for starching. The rice-meal dressing should
be prepared in large quantities in vats of suitable size, a more com-

plete fermentation being obtained in this way. Eice meal is a

non-facing, heavy material that does not alter the colours, and is

largely used by English finishers in combination with China clay.
It requires rather long boiling in order to render it elastic, being
otherwise "

short."

A useful dressing is obtained by mixing 14 gallons of potato
starch decoction with 3 gallons of mucilage, prepared by suffusing

2J Ib. of powdered gum arabic, 1| Ib. of tragacanth, and 2 Ib. of

Carragheen moss, with twelve gallons of hot (not boiling) water,

stirring the mixture well and leaving it to stand. At the same time

1^ Ib. of glace leather scraps are boiled with 3 gallons of water and

1| Ib. of soda crystals, until a mucilaginous solution is obtained, this

solution being then stirred, boiling hot, into the former one. After

standing for a few days, with frequent stirring, the preparation is

stored in a suitable vessel.
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DRESSING FOR COLOURED BEDDING MATERIALS.

(a) Sulphate of magnesia dressing : 50 Ib. of sulphate of

magnesia are dissolved by the aid of direct steam and diluted in

another vessel to a density of 4 to 25 B., according to requirements,
the diluted solution being treated with an addition of Turkey-red

oil, as required (e.g.
1 gallon of the oil to 25 gallons of the

20 B. solution). The actual amount of the oil and the density
of "the salt solution must be ascertained by experiment. If the oil

does not dissolve well, magnesium chloride and soda crystals must
be added. A large number of dressings can be easily, cheaply, and

reliably prepared with magnesium sulphate.
For a more consistent finish, 1 to 2 Ib. of potato syrup or dextrin

may be added to each 10 gallons of the magnesia solution, a little

ammonia being added, if necessary, in order to clarify the prepara-
tion. The Turkey-red oil may be replaced by glycerine-wax, palm-
oil softening, or alantin.

(b) Water 10 gallons, dextrin 10 Ib., sulphate of magnesia 2 Ib.,

Turkey-red oil 1 Ib., carbonate of soda oz. This dressing is for

unmangled or uncalendered goods.

(c) Water 10 gallons, dextrin 3 Ib., wheaten starch 3 Ib., sulphate
of magnesia 2 Ib., stearine 5 oz. For calendered goods.

(d) Water 10 gallons, dextrin 14 Ib., sulphate of magnesia 18 Ib.,

Turkey-red oil 1 Ib.

PUSCHER'S DRESSING.

A cheap glaze finish is obtained by mixing 1 Ib. of fine wheaten
flour with 6 Ib. of cold water to a uniform pap, into which is stirred

1 oz. of ammonia, which causes the mass to turn sulphur-yellow in

colour, and to swell up considerably. It is next diluted with half a

gallon of cold water, and heated to boiling with continued stirring.

The resulting yellow, transparent paste, from which the surplus
ammonia has been expelled by the boiling, forms an excellent

preparation for dressing linens and cottons.

GRUNER'S DRESSING FOR POINT NET AND MARLY (SCOTCH GAUZE).

Point net is bleached for ladies' hat shapes, and then (Marly

also) carefully starched, the material being placed in an elastic

frame and carefully stretched. Whilst in the damp state, it is

strewn with the finest powdered-starch meal, through a fine hair

sieve, so that, whilst the meshes remain open and clear, the starch

adheres to the threads, but with a softness not attainable by any
other method. The frames and fabrics are next placed in a tightly
closed box, traversed longitudinally by a finely perforated pipe for

the escape of hot steam. The box being closed and steam turned

on, the steam causes the threads to swell up, rendering them more
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porous and therefore better adapted to absorb more starch solution,
the unabsorbed particles of starch being at the same time trans-

formed into a jelly, which adheres to the threads. When this has

been sufficiently attained, which can soon be recognised after a little

practice, the steam is turned off and the frames are taken out of

the box, the fabric being sprayed with cold water until the

gelatinised and solidified starch begins to re-dissolve and assume a

glazed appearance, whereupon the frames are returned to the box
and steamed under a full head of steam until the fabric has become

transparent, clear, and glossy. When this stage is reached, the

treatment is at an end, and the frames are taken out and exposed
to the air, in order to completely dry the fabrics.

WATERED FINISH FOR COLOURED CALICOES.

The fabric is well starched on one side, squeezed, dried, starched

again (though not so heavily), and re-dried. It is next damped with
water containing a little glue, left rolled up for some time to enable

the liquid to permeate it uniformly, and is mangled several times,

re-beamed, and mangled twice, full width. It is then doubled and

wound, mangled several times, damped, and mangled twice in the

doubled condition
;
then turned again, mangled, turned once more,

and mangled several times, being tjien in a finished state.

The dressing is prepared from 50 gallons of water, 10 Ib. of potato

starch, 10 Ib. of wheaten starch, 5 Ib. of stirred and boiled wheaten

flour, 2J Ib. of dissolved glue, 1 Ib. of wax, 1 Ib. of palm oil, 1 Ib. of

tallow, 1J oz. of chromate of potash, 1J oz. of copper -sulphate,
and 2 oz. of logwood decoction (the last two ingredients being
used only for black goods).

The production of the watered effect requires no special machine
or engraved rollers, but is due solely to the peculiar reflecting
surfaces set up by the enormous pressure of mangling.

When a piece of cotton fabric is wound tightly on an iron

roller and passed between the tables of a mangle, no watered effect

can ever be produced, because all parts of the fabric are subjected
to the same pressure, which merely produces flat surfaces. If,

however, the iron roller be replaced by a wooden one, the fabric

is, pressed into the depressions in the wood under the enormous

pressure of the mangle, and will exhibit the structure of the wood
in a very decided manner. Where the wood is soft, the fabric will

remain smooth, wrhilst the rings of growth will produce the same
effect as an engraved roller and give the fabric a figuring in relief

and intaglio. The figuring will differ, of course, with the kind of

wood in the roller, Hungarian ash and oak being particularly adapted
for the production of these effects. Soft wood (pine and

fir)
is

unsuitable, since it has no handsome grain, and is too soft.
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ENGLISH WATERED FINISH.

A very fine watered finish can also be obtained with the

beetling machine, without mangling, the result being known as

English watered finish. The fabric is wound, as tightly and closely

as possible, on a smooth, hard wood roller, which revolves slowly on

its axis, and is at the same time moved to and from longitudinally,

during which movement it is acted upon by a number of wooden

stamps that rise and fall slowly, thus setting up sufficient pressure
to force the wooden roller into the fabric and impress it with the

watered figuring.
The goods are dressed in a machine with a preparation consisting

of: water 230 parts, wheaten starch 12J, potato starch 6, rice meal

5 parts (or wheaten starch 10 parts, white sugar 1, and O'l part
of smalt for blueing). The pieces are transferred to a drying

machine, and dried until they are just damp enough to stretch well

transversely. They are starched in a machine, fitted with a bottom

roller of maple, and a brass upper roller (caoutchouc, for embroidered

goods). On issuing from the machine, they are taken off by means
of a reel. The wooden roller is covered with calico, the brass one

being left bare.

FRENCH LAWN FINISH.

This is a very stiff, brittle finish for fine cottons, and is produced

by drying on fixed stretching frames, so that the threads retain their

full stiffness, being unable to rub together as when calendered.

The dressing is prepared from : water 10 parts, finest wheaten starch

4, gelatine J, white gum arabic 1J, and spermaceti J part, and is

applied in the hot state, the goods being then dried as quickly as

possible and at a high temperature, so that the threads appear
firm and glossy.

BRISE, ORGANTINE, OR ELASTIC FINISH.

This is a special finish for fine cottons, such as jaconnets, muslins,
and organtines, and is carried out with great care, the chief feature

being that the dressed goods are dried on iron or wooden stenters,
and kept in motion (to and fro) the whole time. This prevents
the fabric from getting stiff, whilst keeping the threads perfectly

round, so that they show up well. There is no covering or filling
of the interstitial spaces, the dressing penetrating right into the

threads and not remaining in the meshes.

DRESSING FOR COTTON TROUSERINGS.

Water 300 parts, potato starch 3, magnesium chloride 3,

glycerine 3 parts. The goods are starched and finished on the back.
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DRESSING FOR CHEAP COTTON TROUSERINGS.

China clay 80 parts, curd soap 12, tallow 15, glycerine 5, boiled

in 200 parts of water; 100 parts of glue dissolved in 800 parts of

water, followed by adding 1000 parts of cold water after the steam

is turned off; and finally 100 parts of potato starch, stirred up in

200 parts of cold water, are crutched in, the whole being boiled

for twenty minutes.

VELVET FINISH.

This effect is produced on cottons, the fabric being starched on
the back and then dried in a steam-cylinder machine, the surface

being afterwards lightly brushed. When the ground fabric is

strong enough to dispense with the support of the dressing, the

threads are straightened by means of a powerful jet of steam. The

steam-pipe is perforated with a closely set series of holes, for a

distance equal to the width of the fabric, and the steam issues from
these holes against the passing fabric, which it penetrates with

considerable force, driving out and straightening the threads. Fine

velvets are starched by hand, with a sponge, and not on the machine.

WHEWELL'S DRESSING.

Whewell gives the following recipe for a dressing said to be

used in one of the largest works in Manchester :

840 Ib. of flour containing 12 per cent., or 100 lb., of gluten,
are mixed with water at 70 to 80 F., and left to ferment for

six weeks. The fermented mass (density 34 Tw.) is mixed with

255 lb. of zinc-chloride solution (90 Tw.) and 112 lb. of magnesium
chloride solution (50 Tw.), and warmed to 80 F. In a separate

vessel, 896 lb. of China clay are boiled for twenty-four hours with

water; 192 lb. of talc, 24 lb. of wax, and 10 lb. of common fat

(melted with China clay) being added and boiled for twenty-four
hours. The fermented flour mixture, at a temperature of 80 F.,

is added to the China clay decoction, and cooled. Another 200 lb.

of starch are dissolved in water and gradually raised to 150 F.

during a period of six hours. The dressing is made ready for use

by adding the starch docoction to the rest, heating it to 150 F.,

and stirring energetically.

DRESSING FOR ITALIAN CLOTH AND ZANELLA.

A mixture is prepared of 90 gallons of soaked glue and 10 gallons
of water by boiling, and to this is added, shortly before use,

1 gallon of Turkey-red oil per 12 gallons, diluting with 90 gallons
of water. The goods are dressed in a padding machine, full width
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(the dressing being warmed to 100 F.), and are not put in the

hydro-extractor after, but run through a machine under a pressure
of 1 cwt., a treatment producing uniformity in the feel of the

material, when black goods are in question.
For other colours the operations are the same, except that Turkey-

red oil must not be used, this ingredient being replaced by soft soap

(about \ Ib.) dissolved in water, and added direct to the glue
solution in the padding machine, diluted with a suitable amount of

water, as before the same loading weight being employed.

GUM DRESSING.

The preparation, which forms a quivering jelly, is applied to

linens, cottons, and silks. Being insoluble in cold water, it prevents
the formation of water spotting on the finished goods. To make
the dressing, two to three handfuls of bran are stirred into about

12 gallons of soft water, and after standing to clarify, the supernatant

liquid is poured off into a pan, the gum being added, and the whole

raised to boiling, with continued stirring. When the mass has

become viscid it is ready for use, and imparts firmness, suppleness,

gloss, and delicacy to the fabrics on which it is used.

DRESSING FOR ROUGH COTTONS (INLETS).

Rough inlets are damped with starch water, calendered hot, and
if too stiff, are gently softened in the mangle. A good starch dres-

sing, which imparts a good feel to the goods, is prepared as follows :

Wheatcn starch 58 Ib. and potato starch 58 Ib. are stirred up
cold with 22 gallons of water, and passed through a fine sieve. On
the other hand, 13 gallons of lye (10 B.) are diluted with

20 gallons of water, and stirred slowly, during the space of an hour,
into the cold starch water. The starch swells to a thick mass, which
is then left at rest for half an hour, to complete the action of the lye,

before beginning to neutralise the paste with 10 Ib. of sulphuric
acid (60 B.) to 22 gallons of water.

The dilute acid must be added slowly and in small quantities,
the mass being tested to see whether neutrality has been attained.

The paste is next thinned with about twice its own volume of water,
to fit it for use in the damping machine, so that the drops of water

falling on the fabric may be neither too thick nor heavy. For weak

fabrics, the dressing is treated with 40 Ib. of dextrin, dissolved in

8 gallons of water before the final dilution. This damping liquid,
made with cold prepared starch paste, will keep far longer than

boiled starch, and imparts a particularly strong feel to the goods
when hot calendered.

Very weak inlets must be actually pressed out, for which purpose
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one-half the above starch paste must be diluted with 1 1 gallons of

water, and mixed with a solution of 1 oz. of dextrin and 2^ Ib. of glue,
in 8 gallons of water. This dressing is applied to the goods in a

starching machine, the pieces being then dried as hot as possible
and put through a lukewarm calender, the iron roller of the latter

being covered with rough cotton, to prevent any gloss being imparted
to the goods.

WASH-PROOF DRESSING.

To give a wash-proof starch dressing to vegetable yarns and

fabrics, the materials are dressed with starch in the usual way, and
then entered in a concentrated bath of zinc chloride at a temperature
of 59 F., the bath also containing 1 part of sulphuric acid and
1 part of water. The bath is contained in a trough, in which is

mounted a revolving shaft, immersed to nearly half its depth in the

liquid, and surmounted by a squeezing roller which revolves in the

opposite direction to the lower shaft. Between the two, passes the

fabric to be impregnated, and this is damped on the under side

from the bath and receives from above the pressure requisite to

ensure penetration of the liquid. In the case of heavy fabrics, the

under shaft is wholly submerged in the bath, in which case the

impregnation takes place on both sides
; but squeezing rollers are

still necessary, in order to force out the superfluous zinc chloride,
which runs back into the bath. On leaving the trough, the fabric

drops direct into running water, from which it is removed at once,
to be squeezed and dried.

Owing to its capacity for resisting water, this dressing is also

claimed to have the advantage of imparting greatly increased lustre

and richness to printed and steamed fabrics, especially indigo blue

from the cold vitriol vat.

KOECHLIN'S DRESSING RECIPE.

The following combination furnishes an excellent dressing,
500 parts of uncrushed linseed are boiled for an hour with 250 parts
of acetic acid, 1000 of water, and 8 to 10 parts of hydrogen peroxide

(12 percent, strength), and then strained. The linseed can after-

wards be employed for the extraction of oil.

DRESSING FOR LACE.

Borax 400 parts, shellac 2000, and water 20,000 parts, are

boiled together, the solution being thickened, if necessary, with

starch or isinglass. A very good preparation is furnished by mixing

equal parts of the above gum solution and gelatine solution. The
lace is passed through the dressing by unwinding it from a reel or

reeling machine, and then smoothing it in a mangle.
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ROUGH DRESSING FOR COTTONS.

This dressing is the only one giving a rough, sandy feel to

cottons, a strong sizing being a good preliminary treatment. The

dressing must contain a large proportion of dextrin. For example
12 parts of dextrin and \ part of glue are dissolved in 50 parts

of water, and neutralised with soda solution until the liquid no

longer reddens blue litmus paper. If the neutralisation be omitted,

the acid in the dextrin will decompose a portion of the ultramarine

added to the dressing, so that the white portions of the fabric will

appear grey instead of bluish, and the whole will have a muddy
look.

On the other hand, 4 parts of fine English tulle starch and 4

parts of potato starch (together with a filling ingredient if necessary),

are dissolved in 70 parts of water and mixed with the above dextrin

solution, together with a little fine ultramarine. A prime essential

is that the starched goods should be dried very quickly, since, if

dried in the air, they become limp and soft. If dried on laths in a

hot drying tower, the pieces must be suspended in such a manner
that the horizontal lines of check patterns coincide exactly with

the horizontal edges of the wooden laths, in order that the pattern

may remain straight when dry. If drying cylinders be used, care

must be taken that the wet, starched fabric runs true from the

stretchers on to the first hot cylinder. Similarly, in the first stretch-

ing machine, it is necessary to see that it grips the fabric in such a

manner that the perpendicular lines of the check are parallel Avith

the sides of the machine. If, in exceptional cases, calendering is

undertaken in order to remove creases, the pressure applied must
be only slight, and the iron bowl of the calender must be thickly
covered with linen. It is, however, preferable not to flatten out

the threads by either calendering or mangling.

DRESSING FOR MUSLINS AND OTHER FINE FABRICS.

The dressing for muslin is prepared by boiling 8 to 12 parts of

starch with 60 parts of water for an hour on the water-bath, and
then adding a sufficient quantity of powdered azure blue. The fabric

is kneaded with the requisite amount of dressing until thoroughly

impregnated. To remove the particles of starch from the meshes of

the fabric, the goods are placed in a room, heated by steam to 68 to

77 F., where they are unfolded, swung to and fro in the air for a

short time, and refolded as before, in order to wring them without

forcing out the dressing, after which the whole operation is repeated.

During the swinging process, the warm air penetrates the material

and dries the starch paste, which is thereby fixed on the fibre.

The refolding retains sufficient moisture in the goods to enable the
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swinging to be repeated without the dressing being completely
desiccated. The result is, that the dressing is completely removed
from the meshes of the fabric and accumulated on the threads, which
contract in consequence, and become finer. When this stage is

reached, the goods are still slightly damp and sticky, but quite

transparent. The threads having been somewhat displaced by this

treatment, they must be straightened by gentle pulls in the right
direction. To stretch muslin and complete the drying process, the

goods are treated in a room heated to 77 F. by means of a suitable

stretching machine, so as to stretch longitudinally, transversely, and

diagonally. This result may be produced by placing two hands, one

on either side of the frame, but not exactly opposite each other,
each of them taking hold of one edge of the fabric, and the one

pulling the fabric while the other holds it tightly. This treatment

is repeated transversely, the drying of the fabric being completed at

the same time by a fan or other means. Finally, the piece is

stretched diagonally, 2 or 3 times, according to the degree of

dampness.

HEIM'S DRESSING EECIPE.

Wheaten starch

Potato starch

Wheaten flour

China clay .

Mineral white
Barium sulphate

Size

Stearine

Cocoanut-oil .

White soap .

Soda crystals

Light
Goods.

150 parts
150

75
250
250
100

10
10

10
. 5

5

Medium
Goods.

100 parts
100
50
100
100
25

Heavy
Goods.

200 parts
75
75
200
150 .

Fatty adjunct 20 to 30

CURTAIN DRESSINGS.

The curtains are freed from dust, soaked in water overnight,
and then worked in a washing machine for a short time in lukewarm
soft soap and water (this being done by hand if no machine is

available). White curtains are washed again with white soap,
whilst cream curtains are rewashed in a second bath of soft soap.
This treatment is followed by rinsing, the white curtains being laid

for several hours in clean water, after which they are blued with

ultramarine, dried in the hydro-extractor, starched, and stretched,
cream curtains being dyed accordingly. The dyes used consist of

cutch or coal-tar dyes, the latter giving the best effect. A very
weak solution of tropeolin is employed, either as an addition to the

starch, or in a fresh bath with a little alum. Yellower shades may
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be produced with phosphine, chinolin-yellow, or other soluble

yellow dyes. After starching, the curtains are stretched and dried

on a frame, four to six of equal size being treated at once.

Another good dressing for curtains is prepared from a mixture of

equal parts of wheaten starch, maize starch, and good talc. The
starch is stirred up with water to a thick pulp, so that all the

particles are disseminated, whereupon the requisite quantity of

water is added and the talc is stirred in, the mixture being boiled for

a short time, thinned down with water, and used hot. The talc is

insoluble in the water, but is fixed mechanically on the goods by the

starch. This dressing makes the curtains feel and look like new.

DRESSING FOR PRINTED CALICOES (APRON STUFFS, UNIONS, ETC.)

1. Water 50 parts, wheaten starch 20, white dextrin 100

parts.
2. Water 150 parts, magnesium sulphate 10, best levigated

talc 5, Turkey-red oil 1, potash part (dissolved in 3 parts of

water).
The two solutions, without the potash, are mixed together hot,

and when incorporated, the potash solution is stirred in.

WATERPROOF DRESSING.

Potash alum 100 parts, glue 100, gallo-tannic acid 5, water

glass 2 parts.
The potash alum is dissolved in 100 parts of boiling water, and

the glue is soaked in cold water until it has taken up twice its own
weight of same, the superfluous water being then poured off and the
swollen glue heated to boiling, the concentration of the solution

being kept constant by adding water to replace that evaporated.
The goods are entered for half an hour, at a temperature of 176 F.,
and are then spread out flat for six hours, after which they are

dried on a frame in a room heated to 133 F., or in the open air.

A calendering at 122 F. completes the treatment. Coloured goods
treated in this way retain their colour completely, but for light
shades the glue solution and alum must be as pale as possible, the
latter being free from iron or other pigmentary substance, and the

glue pale and inodorous.

DRESSING FOR RAISED DOUBLE PIQUES.

One hundred parts of water, 5 parts of wheaten or maize starch,
and 2 parts of blanc fixe are well mixed and boiled, 1 part of

cocoanut-oil being stirred in, and the whole strained and used
hot. The extent of dressing imparted to the fabric is regulated

10
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by_ the position of the doctor, the dressing being thinned down
with water if required. The subsequent operation of raising must
be borne in mind in carrying out the treatment.

CHAUDET'S DRESSING STARCH.

Water 200 parts, flour 50, olive-oil emulsion 5 to 10, barium

chloride, 10 to 20 parts, with sufficient Glauber salt to precipitate
the latter ingredient. The preparation is used direct. For com-

mercial purposes a mixture is prepared of dry Glauber salt and
barium chloride, the two being ground together, since they do

not react until brought into contact with water. Other barium
salts may be used instead of the chloride, and other alkali salts

instead of Glauber salt.

DRESSING FOR DARK COTTONS.

Water 2000 parts, wheaten starch 500, tallow 20, yellow
beeswax 5, stearine, in cakes, 5 parts. The mass is boiled for

half an hour by direct steam, and is then mixed with a solution

of 100 parts of gum arabic in an equal weight of water containing
1 part of soda lye (36 B.).

DRESSING FOR LININGS.

An emulsion of 800 parts of potato starch in 1000 parts of

water is added to 10,000 parts of water at 140 to 160 F., followed

by 26 parts of powdered pale rosin, 26 of beef tallow, 15 of Marseilles

soap, 15 of spermaceti, and 40 of beeswax.

The mass is stirred continuously and raised to boiling for one
and a half hours, being strained through a hair sieve if found

lumpy.

SENEGALIN DRESSINGS.

Dressing for White Goods : Cheap Cretonnes.

For 33 gallons of starch dressing: China clay 13 lb., maize or

wheaten starch 16 lb., senegalin 13J lb., glycerine If pints,
Marseilles soap 1 lb., borax 1 lb., blanc fixe 8| lb., and ultramarine

1 oz.

The China clay must be soaked for several hours in advance.

The senegalin is boiled and the China clay added thereto, followed

by the starch (suspended in water) and the other adjuncts, the mass

being boiled from two to two and a half minutes. The goods are

treated in the damp state, as they come from the water calender,
and are dressed on both sides.
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DRESSING FOR HOLLAND.

For 200 parts of starch dressing : senegalin 7|. wheaten starch 10,

potato starch 4, China clay 10, tallow 1, cocoanut-oil 1, blanc fixe 5,

Marseilles soap ,
ultramarine /ytli part. The goods are dressed damp

on both sides, dried, treated again with the same dressing, cooled,

damped, left for several hours and mangled.

RAISED CORD.

To make 150 parts of starch dressing : senegalin 6 parts, wheaten
starch 7, Marseilles soap |, and ultramarine j\j-th part. The damped
goods are dressed on the back and then dried and raised.

For better class white goods that are not to be dressed, but only

mangled and calendered, though desired to have an improved feel,

a little senegalin is dissolved in the damping water.

Good quality linings, to have a soft finish, are dressed with the

following preparation For 200 parts of dressing : potato starch

7 parts, senegalin 6, Marseilles soap J, Turkey-red oil 2, glycerine

1, and Japan wax -r-th part. The mixture is boiled for ten minutes
and applied to both sides of the goods, which are then dried, cooled,

damped, put through the finish breaker, and then passed through a

very hot calender 3 times. The more open the fabric, the

smaller the amount of senegalin in proportion to the potato and
wheaten starch

;
and for low qualities no senegalin at all is used,

the purpose of dressing being not so much to impart feel and

suppleness as to make them appear stronger, without of course

being brittle. For such low grades the dressing has the following

composition per 280 parts : potato starch 20 parts, wheaten starch

9, common salt
,
Marseilles soap J, Turkey-red oil 1, and Japan

wax -?th part. The dressing is applied as described above.

JACONNET LININGS.

For 200 parts of dressing : senegalin 5 parts, wheaten starch 12

parts, the proportion being correspondingly reduced in the case of

more closely woven fabric. The goods are dressed on both sides,

dried, damped, and hot calendered twice on a friction calender.

Moleskin, kalmuck, corset drill, and similar fabrics are dressed

with senegalin alone or, to increase the effect, with an addition of

a little starch, syrup, or sulphate of magnesia. Similarly, bed

tickings are dressed with a solution of senegalin (7 to 8 B.) con-

taining 25 to 30 parts of a mixture of 90 per cent, of sulphate of

magnesia and 10 per cent, of chemically pure sal ammoniac. If

starch be used, 5 to 6 parts of senegalin and 9 to 10 of potato starch

(or a mixture of this and wheaten starch in equal proportions), are

taken to 200 parts of dressing, according to the finish desired.
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For better coloured goods, such as bedding, clothings, shirtings,

etc., the following proportions are taken: senegalin 18 to 20 parts,

sulphate of magnesia mixture (see above) 25 to 30, starch syrup
20 to 25 parts. The senegalin is boiled first, the salts and syrup

being added, and the whole boiled for a short time and diluted to

the desired strength. The above proportions may be varied according
to the purpose in view, but the relative proportions of senegalin to

sulphate of magnesia should not be less than 3 : 4. If more magnesia
is desired, a little dextrin should be added, and the amount of

senegalin or syrup may be reduced accordingly. To give a supple

finish, a small quantity of a decoction of Carragheen moss may be

added (1 to 1| parts). Turkey-red oil may also be employed to

improve the softness and gloss, especially when the goods are

to be calendered or mangled; but in such case the proportion of

sulphate of magnesia should not be higher than stated above, so

that the density of the dressing does not exceed 8 to 9 B., or it

is liable to be smeary. Turkey-red oil cannot mix intimately with

the magnesia salt, and grease spots are produced, which often do

not show up until the goods have been calendered.

DRESSING WITH AMMONIA WATER.

The ammonia water recovered as a by-product in gas works, is

well adapted for dressing textiles, to which it imparts a soft, full

feeling, without any stickiness even when wetted, the dressing being

very durable and free from any tendency to dust or split off. Its

application is a very simple matter. After making sure that all

suspended particles of tar have been removed, which can be effected

by pouring the liquid over twigs or straw, or passing it through a

filter, it is applied to the damped goods in a washing machine, which
is run until thorough impregnation is attained. The goods are then
drained in a hydro-extractor and dried, after stretching or stenting, if

found necessary. The colours are seldom affected, except in the

case of cochineal scarlet, which is changed by ammonia. The reason

for the good stiffening properties of ammonia water, which contains

chiefly carbonate of ammonia, together with a little cyanide and

thiocyanate (sulphocyanide) of ammonia, has not yet been elucidated.

The idea of using it for this purpose probably originated in its re-

semblance, in point of consistence, to vegetable mucilage.

IMPROVING THE COMPACTNESS AND FINENESS OF FABRICS.

The method adopted for this purpose is based on the treatment
of cottons with alkaline lye, followed by souring with dilute

sulphuric acid these operations producing favourable modifications

in the fabric. Under the microscope the fibres of cotton look like
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smooth, twisted ribbons, which, when brought into contact with

caustic alkalis, twist, and then contract, finally swelling up and

becoming almost circular in section. When the lye is afterwards

rinsed out and a little sulphuric acid is added, the modification

sustained by the fibres is still retained. The process may be ex-

plained somewhat as follows :

The lye causes the flat, tube-like cotton fibres to swell up, and
also contract to an almost inappreciable extent, the liquid then

penetrating the interior and being neutralised by the acidified water.

In carrying this treatment out in practice, the dried or well-

squeezed fabric is passed once or twice through a starching machine
or a vat fitted with bowls, and a pair of squeezing rollers, the appar-
atus being changed with caustic soda lye of 20 to 25 B. strength,
and having a temperature of not less than 62 F. The goods are then

wound and unwound through a trough of water, rinsed or washed,
and entered for about fifteen minutes in a bath of very wreak

sulphuric acid, after which they are washed, drained in the hydro-

extractor, and dried in a cold or warm drying apparatus. By this

treatment, vegetable fabrics are rendered more compact and specific-

ally heavier, by contracting both in length and breadth, and are

modified in a manner resembling the effect of milling on woollens.

In addition to being made more compact, cottons are also rendered

firmer in texture, a cotton thread which, in the untreated condition,

would break under a pull of 13 oz., requiring a strain of 23 oz.

to break it after treatment with caustic soda. This increased com-

pactness is of great value in the case of tricot, crinkled and pattern

fabrics, since the treated goods dye as finely and bright as woollens,
the lustre of red and violet dyes on velveteens and calicoes being

particularly noticeable.

The dyestuffs penetrate more completely into the fibres of the

treated fabrics, and are absorbed in greater quantity and more firmly
retained. Patterns can also be produced on plain white fabrics by
printing them with caustic soda lye, thickened with pale roasted

starch, and steaming the goods after drying. The portions impreg-
nated with the lye shrink and remain smooth, whilst this contrac-

tion causes the untreated portions to crinkle and give the effect of a

woven pattern.
For this treatment 40 gallons of caustic soda lye (40 B.) are

mixed with 16 gallons of soft, river water, or clarified rain water, the

temperature of the mixture being 77 F. If hotter, the goods

acquire a yellow tinge, and light fabrics or fine yarns may be corroded

by the alkali. The goods, in a dry condition, are passed through the

trough of a starching machine charged with the lye, and after being

squeezed, are wound on hollow rollers so that the lye can pene-
trate right through the fabric. At the end of about fifteen minutes,
the rollers are placed in a frame mounted over a vat of cold water,
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the goods being unwound and passed through the water at least

twice, in order to remove the superfluous alkali for use over again.
After about five or six pieces have been passed through the water, it

should be drawn off and the vat refilled. This first rinsing is suc-

ceeded by a more thorough one, the goods being suspended or swung
in running water, after which they are hung over trestles to drain,

and entered for about ten minutes (not more than twenty at the out-

side) in a weak bath of sulphuric acid (1 B.), and put through a final,

thorough washing process by any suitable means. If the washed

goods can be drained in the hydro-extractor, so much the better ;

otherwise they are hung over trestles to drain before being dried.

Drying must be carried on in a drying chamber, and a few blocks

of wood must be laid, for weighting, in the folds at the bottom.

The goods may also be starched in the wet state. The extent to

which the density of the fibre is increased depends on the degree of

concentration of the lye, 110 effect at all, however, being produced
when the strength of the lye is below 20 B.

When the rinsed-out lye can be collected and used over again,
the process is very cheaply applied.

For increasing the compactness of single or twisted linen, or cotton

yarns, the soaking liquor is prepared by diluting caustic lye of 20 B.

strength 25, or even 30 B. with warm soft water, the yarns being
immersed in the bath for fifteen to twenty minutes, and then

thrown into water (wringing being difficult owing to the slippery
character of the adherent lye) and moved about therein to wash out the

lye. The water is thus rendered alkaline, and can be used for other

purposes. Rinsing should be continued and, when the water no longer
exhibits an alkaline reaction from the presence of the alkali salts,

the yarn may be transferred to running water to complete the rinsing.
It is next wrung by hand and entered in a sulphuric acid bath from ten

to fifteen minutes, being afterwards carefully rinsed, wrung by hand,
and hung on rods, wooden blocks being inserted in the bottom folds

to prevent excessive contraction. Drying must be effected in the

shade, and no warm air must be employed even in the winter. The
slower the drying, the more easy the yarn will be to work later.

The brilliancy of the colour of twisted, knitting yarns and fast-dyed

yarns is considerably increased ; and for these the process can be

highly recommended.

PAPER PULP AS A FILLING FOR COTTON DRESSINGS.

Ground paper pulp may be used in place of the usual filling

materials added to cotton dressings, this pulp penetrating and filling

up the pores of the fabric. The pulp may be made from rags, wood,

straw, etc., in the usual way, and its fineness of texture should in-

crease with the quality of the fabrics for which it is intended.
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The treated goods are passed through the calender, to produce a

smooth and solid surface, which is easily dyed or printed. These

operations can be performed at once without any further preparation

being required, so that the production of certain goods, such as

curtains, can be cheapened considerably by this method.

The resulting fabrics are far more solid, soft, and durable than

such as have been filled with China clay or the like. They can also

be made waterproof by adding substances that repel water to the

dressing ;
and they are specially suitable for bookbinding purposes.

A similar treatment is that employing cellulose, which is recom-

mended by Hartmann for filling or closing up light cotton and linen

fabrics. The goods so treated can be sewn, and have the appearance
of closely woven stuffs. They may be used for wrapping woollen

cloth, emery cloth, light linings, interior linings for clothing, drug-

gists' plasters, cases for dolls, etc. The operation is performed as

follows :

The vegetable fibre is divided as finely as possible in a paper-
stock machine, and intimately mixed with suspended potato starch

by means of a special stirring apparatus, without any preliminary

felting. The mass is then raised to boiling point. The fabric is

impregnated in a machine comprising a number of metal rollers

running at different velocities. As soon as the loaded fabric has

passed through the rollers, which are subjected to heavy pressure,
the uniform distribution of the tiny fibres on the fabric is completed

by a quick-running, indiarubber roller, which also forces the mass
into the meshes of the fabric. The goods are slowly dried in a

warm room, not on rollers, and are treated or dressed in accordance

with the purpose to which they are to be put. In drying, the tiny

fibres, surrounded by starch, unite so intimately with the threads

of the fabric that they cannot dust off or drop out like mineral

fillings always do
;
and the dressing can only be removed by repeated

soakings and washings.

PARCHMENTING COTTON.

The thoroughly cleansed cotton is soaked for twenty-four hours

in a mixture of 1 part of glycerine and 2 parts of water, the

temperature of the mixture being 63 F. The cotton is then

pressed between glass rollers, and washed until the washings no

longer give an acid reaction with litmus paper. When dry, the

treated cotton exhibits certain of the properties of wool, but has to

be put through a felting process before undergoing further treatment.

Fabrics made from this cotton resemble woollens; and the cotton

may also be advantageously used in making union fabrics, being

cheaper and more durable than linen.



CHAPTEE XIII

DRESSINGS FOE LINENS

FOR WELL-BLEACHED LINENS.

TWENTY-TWO Ib. of wheaten starch, 11 Ib. of potato starch, 15| Ib.

of Utrecht white, and 2 Ib. of pale glue, are boiled by steam heat

with sufficient water to produce 80 cubic feet of finished dressing.

FOR FINE HOLLAND.

Best wheaten starch 22 Ib., potato starch 5| Ib., Vienna
white 2 Ib., Marseilles soap 1J Ib., stearine 1| Ib., white wax
3 oz., and soda crystals 2f oz., are boiled by steam, until the

mass swells up to 25 cubic feet.

FOR TABLE LINEN AND DAMASK.

Best wheaten starch 2| Ib., potato starch J Ib., white glue
5 oz., stearine 2 oz., white wax 5| oz., soda crystals 9 oz., and
Marseilles soap 3| oz., are boiled with 4| gallons of water.

Water 3000 parts, potato starch 100, wheaten starch 150, white

glue 25, carbonate of magnesia 30, Marseilles soap 10, gum arabic

solution 10, white wax 15 parts.

CLARKE'S DRESSING.

Glue 250 parts, dextrin 200, gypsum 250, glycerine 2500,
calcium chloride 25,000, spermaceti 250, starch syrup 400, stearine

100, starch 250, caustic soda 10, carbolic acid 5 parts, with the

requisite quantity of water.

DUCKET AND MERCER'S DRESSING.

Iron sulphate 1 part, zinc sulphate |, fish glue |, Marseilles

soap 1, spermaceti J, dissolved in boiling water and treated with

ultramarine J part, of soda J. Into this mixture are introduced :

paraffin 4 parts, tallow 2 parts, the whole being thickened with 80

parts of flour and 320 parts of water.
152
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KAWSON AND HARTLEY'S DRESSING.

Sago 40 parts, flour 10, paraffin (or white wax) 1, tallow 2,

Marseilles soap 2, boiling water 80 parts.

COULTHURST'S DRESSING.

Starch 10 parts, common salt 28, sulphate of soda 23, alum 28,

China clay 50 parts.

China clay 2 parts, common salt 1, wheaten starch 1, rice

starch ith part, water quant, stiff.

COOKE'S DRESSING FOR WHITE AND COLOURED COTTONS.

Rice flour 140 parts, wheaten starch 56, wheaten flour 140, sago
meal 28, glue 8 parts, water quant, suff.

FLUESSE'S DRESSING.

This preparation may be made in either solid or liquid form

from the following ingredients : glycerine (20 B.) 100 parts,

carbonate of soda 1, gelatine 1, alum TJyth, and borax TJoth part,

these substances being well mixed and transformed into a uniformly
fluid mass. Modifications may be introduced by employing gelatine,

fatty soaps, stearine, gum arabic, or gum tragacanth in different

proportions with varying quantities of soda, alum, or borax. To

impart an agreeable scent to the mass, a solution is prepared of 1 part
each of oil of peppermint and lavender oil, and 2 parts of camphor
in 40 parts of alcohol

;
and sufficient of this to make 1 per cent, of

the dressing, is added to the mass.

THOMSON'S SIZING MIXTURE.

For light dressing Thompson takes 125 parts of wheaten flour,

7 of tallow, and 5 of Marseilles soap, the flour being stirred up with

water and left to ferment, whilst the tallow and soap are boiled

separately and added to the fermented flour.

M'KEAN AND GABBOT'S DRESSINGS.

Linseed oil 3 parts, hide scraps 3, alum ^, water 140, China

clay 110 parts.

Wheaten flour 50 parts, sago meal 40, water 300, China clay
200 parts.

Alum 1 part, glue 2^, hide scraps 5, water 96, wheaten flour 25,

sago meal 20, China clay 100, linseed mucilage 7, water 90 parts.
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CRASSE'S DRESSING.

Flour 125 parts, tallow J, paraffin 1 to 2, potash J, water

quant, suff.

CHALIMIN'S DRESSING.

Starch 16 parts, wheaten flour 16, potato starch 12, zinc

sulphate 1 J, copper sulphate -|th, water 300, white wax J part, water

quant, suff.

This mass will give a loading effect of up to 25 per cent, without
the aid of mineral substances.

CALVERT AND LOWE'S DRESSING.

Water 30 parts, dextrin 8J, Glauber salt 8, linseed mucilage 2

parts, water quant, suff.

FOR MEDIUM FINISH.

Wheaten flour 24| parts, tallow 4, paraffin J, hard Marseilles

soap 2, soft soap |, China clay 11 parts. The wheaten flour is

stirred up with water and left to ferment, the other materials being
then added after having been melted in a separate pan.

FOR HEAVY FINISH.

Wheaten flour 28 parts, China clay 67, tallow 12, magnesium
chloride 7, zinc chloride 6 parts. The flour, water, and zinc

chloride, are boiled together and incorporated with the other

ingredients, which have been boiled separately.

FOR VERY HEAVY FINISH.

Fermented flour (mixed with rice flour) 14 parts, China clay 22,

sulphate of magnesia 11, tallow 2|, magnesium chloride 4^, zinc

chloride 5 parts.

DAMASK DRESSINGS.

Damask dressing is important because by its means special

peculiarities of the goods may be emphasised or masked, with or

without any actual "finish."

The dressing is prepared in the following manner: 11 Ib. of

lead acetate are dissolved in 3 gallons of hot water over a fire,

5 Ib. of sifted litharge being then added, and boiled until all is

dissolved. On the other hand, 5| Ib. of best glue (previously
softened in water containing a little vinegar) are boiled in 3J gallons
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of water and mixed with the first solution, the whole being

incorporated by boiling. A starch preparation is then made by
mixing 1 1 Ib. of wheaten starch to a paste with water

;
and this is

mixed and boiled with the previous mixture, the whole being stirred

until cold. The resulting preparation is applied to the fabric in a

starching machine, preferably one provided with two brass rollers,

the dressing being given on one side only wliicli is immaterial.

The goods having thus been starched on one side are hung up
on racks and dried without heat. They are afterwards put through
a padding machine charged with a solution of potash (4 B.) at a

temperature of 77 F., by leading them under a roller in the trough ;

and they are then wound on a hollow roller.

A thorough washing, either by suspension or working in

running water, should follow the alkali bath, a still better treatment

being to mill the goods for a quarter of an hour with a thin

decoction of potato starch, containing a little soap and carbonate of

soda. This treatment causes the mass to incorporate and fix on to

the fabric in such a manner as to produce (without starching) a

finish that cannot be imitated without knowing the process.

FOR CRASH LINENS.

(a) Potato starch 2 parts, wheaten starch 1, China clay 1, and
mineral white 2 parts, are dissolved in 150 parts of water, the

mass being boiled and mixed with 0'4 to 0*5 part of cream softening,
which has been dissolved by heat. A thorough boiling renders the

preparation ready for use.

(b) Two and a half parts of potato starch are dissolved in 150

parts of water, with sufficient crystalline to produce a density of

10 to 15 B. at 86 to 100 F. This preparation will give loading
effects up to 20 or 25 per cent., and the feel of the goods may be

improved by increasing the amount of starch or China clay.

FOR VERY GLOSSY LINENS.

Water 300 parts, dextrin 40, wheaten starch 40, sulphate of

magnesia 15, talc 5, stearine 5, carbonate of soda 1, olive-oil soap 1

part. The method of application is the same as with Bielefeld dress-

ing. In calendering for the first time, the fabric is passed through
both rollers, but only through one the second time.

DRESSINGS FOR BLACK COTTONS.

Water 300 parts, potato starch 15, wheaten starch 20, glue 2

parts, the following being boiled together and added to the dressing :

yellow wax 1 part, tallow 1, palm-oil 1, soda crystals f part.
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Logwood decoction 300 parts, potato starch 12, wheaten flour

5, glue 1, ferrous sulphate , copper sulphate ^, iron acetate |, rosin

preparation 5 parts.
Water 220 parts, logwood decoction 240, potato starch 10,

wheaten starch 10, wheaten flour 20, glue 2, bichromate of potash

0*15, rosin preparation 10 parts, the following being boiled together
and added to the dressing: yellow wax 1 part, palm-oil 1, tallow 1,

carbonate of soda 1 part.
Water 420 parts, potato starch 20, wheaten flour 5, wheaten starch

10, glue 1, China clay in paste 15, iron pyrolignate 4, copper

sulphate 1|, rosin preparation 12, the following being boiled together
and added: yellow wax 1 part, palm-oil 1, tallow

,
carbonate of

soda | part.

BLACK GLACIS DRESSINGS.

Logwood decoction 350 parts, fleawort 10, palm-oil 5, Marseilles

soap 2, potato starch 10 parts.

Logwood decoction 280 parts, potato starch 12, yellow wax 1,

palm-oil 1|, Marseilles soap 1, rosin preparation 5 parts.

Water 280 parts, logwood decoction 30, potato starch 10, wheaten
flour 6, palm-oil 1, yellow wax 1, tallow |, soda crystals 0*4 (these
four boiled together and added) : rosin preparation 7 parts.

BLACK DRESSINGS FOR HALF-WOOLLENS.

Blood from the slaughter-house forms an excellent dressing for

woollen, cotton, and half-woollen fabrics, whether black or dark-brown

goods. Four gallons of fresh blood mixed with 20 gallons of water

at 77 F. and well stirred, the goods being entered, squeezed, and

finished by hand, or in the machine.
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YARN DRESSINGS

FOR HARD-TWIST YARNS.

1. For every 2 cwt. of yarn, 2f Ib. of fleawort seed are boiled with

a moderate quantity of water until dissolved to mucilage, 2j Ib. of

Marseilles soap being then dissolved in hot water, and mixed with

about 1 Ib. of soda crystals and 1 Ib. of palm-oil, or other clarified

oil. The mucilage is strained through a cloth and mixed with the

soap and oil solution, being well stirred to ensure intimate incorpora-

tion, and thinned with sufficient water to enable the yarn to be hand
washed in 2 Ib. hanks. The yarn is left in the liquid for a short

time and worked about thoroughly, after which it is wrung lightly,

and hung up in the air to dry.

Drying should not proceed too quickly, and when completed, the

yarn is treated like ordinary hanked silk. In the case of all starched

yarns, it is advisable to weight the hanks with rods in drying, since

this straightens out the threads and makes them smoother.

2. For high-count yarns : 3 gallons of Carragheen mucilage are

mixed with so much hot water that the mixture can be pressed

through a cloth. Then 6 Ib. of potato flour are mixed with a little

lukewarm water, and strained into a clean vessel holding about 15

gallons, 12 gallons of boiling water being poured on to the stirred

flour. This water, in the case of twist yarns for example, should

have been boiled with a little white wax, stearine, and soap. For

yarns that are desired to remain very mild and soft, Marseilles soap
and cocoanut-oil, or also clarified palm-oil, is added. The Carragheen

mucilage is next stirred in, and the whole is strained into a larger

vessel, in which the water is poured, and the yarns are dressed.

FOR HEMP AND LINEN YARNS.

Linen yarns, of whatever count, are well known to suffer in

quality when used for sewing. This defect can be obviated by
dressing, for which purpose 1 part of gum arabic is dissolved in 32

parts of soft water, part of isinglass being dissolved in 16 of water,
and | part of parchment glue in 16 of water, the solutions being

157
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mixed, part of potash and 1 part of white wax (both saponified by
boiling with water) added, followed by another 100 parts of water.

The yarns are dipped 5 or 6 times in the hot liquid, and reeled

wet, being passed through a cloth held between the fingers, or a

suitable appliance, to remove the superfluous moisture. This treat-

ment is repeated, and the yarns are then rinsed and passed between
a cloth soaked in a solution of: guru arabic | part, white wax 1,

isinglass , parchment glue ^ part, in 16 parts of water, a little

alcohol being added for use. The yarns treated in this way have a

silky appearance. With black or coloured yarns the potash and wax
are omitted, the dressing being applied cold, and the yarn dried in

the shade.

HOFFMANN'S METHOD OF SIZING AND DRESSING COTTON YARNS.

Flour or starch is stirred to a milky liquid in lukewarm water,
the flour, for some purposes, being allowed to ferment or treated with
known solvents to remove the gluten. Through this liquid the yarn
is passed, by hand or in a machine, and is freed from superfluous

liquid by squeezing, wringing, or centrifugalising. The threads,
which still stick together, are separated by brushing, beating, or

rubbing, and the yarn is transferred to a box where steam is admitted

to gelatinise the starch in the threads, the yarn being finally dried.

This method is applicable to sizing and dressing yarn in the

hank, though in the former case, the treatment is modified by sizing

the yarn in one machine throughout, whilst in the other case, the

various operations are performed in several machines, if the latter are

used at all.

DRESSING FOR SEWING TWIST.

For coloured threads : Irish moss 3 parts, gum arabic 2, Japan
wax |, stearine '3 7, and borax 0'13, are boiled together for a quarter
of an hour. For white twist: Irish moss 2 parts, tapioca f,

spermaceti ,
stearine

,
and borax 0'18 part, are boiled together for

twenty minutes. For black thread : Irish moss 3 parts, Senegal

gum 2, ceresine $, borax 0'18, logwood extract 0'18, copper

sulphate OO6 part, are boiled for twenty minutes. In all cases, the

Irish moss must be soaked in 90 parts of water overnight, then

boiled for an hour, strained, and the other ingredients added. It is

preferable to add the borax to the moss before boiling.

HOELKEN'S DULL FINISH FOR COTTON, LINEN, WOOLLEN, AND
SILK YARNS.

A uniformly dull and hard finish (black or hard finish) is largely
used in England for cotton yarns, especially those for half-silk

velvets, to which it imparts a good, solid feel, and very even under-
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surface, and renders superfluous the costly and difficult process of

finishing the woven fabric. After many trials to imitate this finish,

during which it was found too expensive to treat the yarn singly,

the system of dressing the hanks on a lustring machine was tried.

In this, the yarn, impregnated with dressing, is worked with a

revolving brush, which separates the stuck threads, the hanks being

placed in a drying room to dry. Even then, the yarn does not fulfil

the essential condition of uniform, hard finish, since the brushes do

not distribute the dressings evenly on the threads, and produce a

certain gloss which detracts from the appearance of the finished

Fiu. 31. Hoelken's finishing machine.

fabrics. The smoothening of the threads by brushing, diminishes
the mutual adhesion of the threads in the weave. A steam-heated
roller was tried but found unsuitable, the threads sticking together
like boards. On the other hand, the retention of the revolving brush
was considered essential, in order to separate the threads.

The method finally adopted to get over the difficulties, dispenses
with the revolving brush. In the machine used (Figs. 31 and 32) a a
x x represent the frame, b, the driving shaft, with driving wheel,
c d e, the pinion gearing, /, the pinion on the yarn roller m, g the steam

plate, h r the steam-plate holder, i i levers, k k weights for loading
the lever i, / connecting rod for the lever, m the upper yarn roller, n
the under yarn roller, o steam inlet, p draw-off tap, h outlet for

condensed water, q
l
<f belt pulleys.
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The yarn, after being soaked in dressing (containing more or less

gluten, according to requirements) and then wrung, is placed, 20 to

23 hanks at a time, on the yarn rollers, m and n, and pressed, by
means of the heavily weighted levers, i i, as strongly as the tensile

strength of the yarn permits. The rollers are set in rotation by the

pinion gearing, the yarn being thereby moved very slowly in front

of the steam plate (mounted about midway between the rollers)
until completely dried and finished. It is essential that the yarn
should not actually touch the steam plate. The entire process takes

about four minutes. The hank threads, which are clotted together

FIG. 32. Hoelken's finishing machine.

by the dressing, dry together on the way over the steam plate ;
but

whereas warm yarn rollers are known to cause the threads to stick

together like boards, the cold rollers in this machine separate the

threads by causing a suspension of the dry process at the moment of

contact with the rollers, this cooling effect combined with the power-
ful bending of the threads, bringing the latter out of their previous

position and thus stopping the incipient hardening action of the

dressing. The machine is similar to the yarn lustring machine,

except that the brush roller has been removed and a drying appliance

provided in the shape of the steam plate. This latter is hollow, and
made of well-riveted, strong boiler plate and sheet copper, the iron

being at the back and the copper in front, the rivets on that side

being countersunk in order to present a smooth heating surface.
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The plate is heated by a current of steam at a pressure of 4 to 5

atmospheres, uniform heating being established by a number of

alternating, riveted iron rods inside the plate, to direct the passage of

the outflowing steam. The plate is inclined, to enable the disen-

gaged heat to pass through the yarn as completely as possible in its

upward course. The rollers are of brass and detachable
;
and are

loaded with the yarn in a separate frame. The gearing is selected

so as to move the yarn rollers and yarn very slowly over the plate,
this being essential. In addition to cotton yarns, the method can

also be applied to woollen, linen, and silk yarns. Any desired hard
or soft finish can be given to the yarn, even of the most delicate

shades of colour, thus enabling an excellent material to be produced,
not only for velvets, but also for half-woollens and ribbons.

BAERLE AND SPONNAGEL'S CRYSTAL SIZE DRESSING.

The method of applying crystal size dressing to cotton or linen

yarns and fabrics (grey goods), which are neither bleached nor

finished, but are to be heavily loaded, is as follows :

The well-fermented wheaten flour (or rice meal) pap, or mixed
starch and water, is placed in a wooden or lead-lined vat and slightly
coloured with analine blue, whilst best China clay is boiled to a

thick pap, with steam and water, in a second vessel fitted with

stirrers, tallow, crystal size, and zinc chloride being added during
the process. The stirrers are kept running after boiling is completed,
and when the mass has cooled, the contents of the two vessels are

run together and re-boiled, with stirring. When the mixture has

become homogeneous, it is run into the dressing trough, which is

heated by steam. The yarns or piece goods issuing from the trough
are freed from superfluous dressing by squeezing them between
cloth-covered iron rollers, and are then passed over metal drying
rollers faced with tin. The yarns are ready for weaving, but piece

goods are stored awhile in a damp place, in order to increase in

weight.
If the work has to be interrupted, the steam is turned off, and

a lump of tallow is thrown into the dressing trough, a coating

being thus formed that prevents the dressing from drying to a hard
crust.

HORSE CHESTNUT STARCH FOR DRESSING.

This starch is pure white, and when heated with water, furnishes

a thickening ingredient of greater transparency than that from
wheaten or potato starch, but is attended with the drawback that it

soon becomes thin. Experiment has shown, however, that this

starch is unsuitable as a medium for printing colours, either for hand
or machine printing, the product lacking the requisite consistency,

ii
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failing to give a sharp impression, and showing a tendency to run

and become thin, especially in the case of acetate of alumina. On
the other hand, good results were obtained in dressing fabric with a

mixture of 40 to 50 parts of the starch and 1000 of water; and the

starch is adapted to replace wheaten or potato starch for dressing-

printed calicoes and bleached cottons, the feel of the goods being

softened, and there being no tendency to change during storage,
such as is sometimes observed.
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LAUNDKY GLAZES

IT has long been the practice to provide laundered articles, such as

shirts, collars, cuffs, etc., with a stiff, glossy finish, partly due to the

application of certain glazey dressings and partly to the treatment

employed. Below, are several recipes for these dressings, with in-

structions regarding the special treatment.

STARCH GLAZE.

A preparation is sold, which, when added to laundry starch,
makes the articles a brilliant white as well as producing a high gloss.

A tablet of this preparation is taken to every 2 Ib. of starch, with
which it is boiled for a couple or three minutes, if unboiled starch

be used, it is sufficient to add a hot solution of the preparation to

the starch, and lightly rub the mixture over the articles with a rag,

just before ironing. Analysis of the preparation in question has

shown the same to consist of paraffin wax and stearine, the average

proportion of the former being 6(H1 per cent, so that the composition

may be assumed to be approximately 60 per cent, of paraffin wax
and 40 per cent, of stearine. The melting point was determined as

45 C. Trials made with a synthetic mixture in the above propor-
tions (3 : 2) gave results identical in appearance and applicability
with the original specimens ;

and the use of the preparation can be

recommended.

ZWICK'S STARCH GLAZE.

Melt together 2 Ib. of wax and the same weight of stearine,

add a few drops of some perfuming oil, followed by Ib. of 10 per
cent, soda lye, heating the mixture until it becomes thin, and dilut-

ing it with 4 gallons of hot water and 2 cwt. of half-moistened starch,

drying the whole in the usual manner.

LAUNDRY GLAZE.

This preparation, also intended to produce a glaze on laundry
articles, is prepared in the following manner: 50 parts of gum

163
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tragacantli are placed in a vessel with 2000 parts of hot water, and

kept hot, without boiling. The gum dissolves gradually, solution

being complete in two to three days, during which time the mass is

stirred several times, but otherwise left covered up. The solution is

strained through muslin and left to stand in a tightly corked bottle,

to be added to the starch before ironing.

LIQUID STARCH GLAZE. .

Borax 1 part, spermaceti 1, gum arabic 1, glycerine 2|, water

2l, scented spirit quant, suff. Three teaspoonfuls of this prepara-
tion are taken to | Ib. of starch.

VIENNA LAUNDRY GLAZE.

Debreczin lathering soap or medicinal soap 4 oz., scraped on the

outside and shredded, are boiled in 20 oz. of water until dissolved.

When the solution is cooled down, J oz. of permanent white is

added, together with an equal weight of asbestos and the white of

two eggs, the whole being beaten up until thoroughly mixed and

frothing. The mass must be kept covered up, a little being taken

out in a basin as required, and brushed over the shirt fronts, collars,

or cuffs, before ironing. When the preparation is dry, the articles

are gone over with a warm (not hot) iron, the point of which is raised

a little, and are then finished in the usual way. Under this treat-

ment the articles do not soften, the glaze does not crack off in

patches, and does not disappear or turn yellow. The articles should

be ironed on a solid support, preferably a marble slab, covered with

thin flannel and a double layer of shirting.

DIETRICH'S LAUNDRY GLAZE.

Potash 15 parts, stearine acid 50, glycerine 20, spirit 100, water

800 parts.

The stearic acid is melted in a porcelain dish over a gentle fire,

the potash being meanwhile dissolved in about 150 parts of the

water in a bottle, and the solution filtered through blotting-paper if

not perfectly clear, after which the glycerine is added.

A thin stream of the mixture is stirred into the molten
stearic acid, the whole being then taken off the fire and the

remainder of the water added hot. After stirring the mixture
until cold, the spirit is added. The glaze is kept in a small,
wide-neck bottle, fitted with a cork, through which projects a

wire terminating at the lower end in a loop holding a small piece
of sponge.
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LAUNDRY GLAZE.

The simplest, cheapest, and most reliable laundry glaze is pre-

pared by boiling in 4000 parts of water, 6 parts of stearine, 100

parts of tallow (best), 3 of spermaceti, and 2 to 3 of gelatine, adding
thereto 15 parts of wheaten starch dissolved in 150 parts of water.

After heating the mass to boiling for a few minutes, a quantity of

unboiled starch (30 parts dissolved in 300 of water) is added.

Where a steam jacketed copper pan is available for boiling the

starch, this method is preferable, the uniform heating on all sides

facilitating solution. The well-dried laundry articles are rubbed
over with this preparation, which is applied by hand in the case

of shirts, only a portion of which requires glazing, whilst smaller

articles, such as collars and cuffs, are best starched in a machine.

The best machine for this purpose is the wringer, since it not only
forces the starch into the pores of the fabric, but also distributes it

evenly. When driven by steam, the maximum output is obtained

from the machine. The starched articles are laid on the ironing

board, which is covered with woollen cloth, flannel, and mull, and
are ironed dry at first. This leaves them dull, and the parts to be

glazed are wiped over with a wet sponge and are then gone over

evenly with firm but elastic pressure, with an "
English

"
iron, the

pressure being gradually increased by the ironer bending over and con-

centrating her weight on the iron, under which treatment a brilliant,

pure-white glaze is produced in a few seconds. If a patch or strip
has not been touched by the iron, and has therefore remained dull,

it is damped again in the same way, and ironed anew, the gla/e then

developing to the same extent as the rest, without showing any
boundary marks.

Another method is to rub the articles over well with a coarse

linen cloth on both sides, and ironed with an ordinary flat iron.

The ironing-board cover should not be too soft, a layer of wadding,
covered with linen, being sufficient.

Collars and cuffs are ironed first on the wrong side with a very
hot iron, and then on the face, being laid aside whilst still rather

limp. When the iron has cooled down a little, the articles are

taken up again and re-ironed, the face being damped with a linen

rag and then gone over quickly under heavy pressure, chiefly
concentrated on the point of the iron, this method producing a

uniform gloss, after which the seams or edges are marked out by
the sides or back edge of the iron. Collars are finished by drawing
them sharply under the iron

;
and both these and cuffs are rounded

by bending them into circular form and inserting them, to cool

down, in a glass of suitable size.

In dealing with shirts, the arms are ironed first, and then the

shoulders, the back being folded down the middle, and ironed on
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both sides, after which the shirt is opened and the rest ironed all

over, except the "front." Unskilled workers prefer to draw the

shirt over the ironing board. The next step is the neckband, the

back of which does not require starching. If the band be smooth,
the shirt is again spread out on the board, and the front is wiped
over with a damp cloth till free from folds, and gone over with a

moderately hot iron, the face being ironed first, and then the inside,

the face being then damped again, and ironed in the same way as

collars. Should any starch stick to the iron, it may be removed

by rubbing the latter over with a linen rag (three thicknesses)

containing a small lump of white wax, stearin e, or paraffin wax, a

final rubbing of the iron on a piece of linen cleaning it completely
and making it perfectly smooth.

DRESSING PREPARATION FOR STARCHING.

Water 318 parts, fine wheaten starch 24*29, flour 9 '07, magnesia
4 '54, white curd soap 2*72, spermaceti 2 '27, Japan wax 2 '27, soda

crystals 0-907, ultramarine 0'227 part.
The ultramarine is dissolved in the water, the soap, spermaceti,

and wax being then melted, and incorporated with the soda crystals

by continued stirring. The starch and magnesia are next mixed
with the water, taking care to avoid lumpiness, and the soap-

magnesia mixture being added, the whole is boiled until homo-

geneous, and finally strained through a fine sieve.
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YARN SIZING

WASHED yarns, whether dyed or not, require stiffening ;
this treat-

ment being the more essential in proportion as the fabric is more

closely woven and the yarns themselves are finer in count. For

this purpose, sizing preparations are used, the warp yarns to be

sized being either dipped in the preparation, or else brushed over

with the same after having been placed in position in the loom and

stretched, a moderately stiff brush being used. In selecting and

compounding the sizing preparation, regard must be had to the

purpose in view, adhesive ingredients being requisite in order to

strengthen the yarn, whilst at the same time, the materials chosen

must be such as will not injure the threads or the colours with
which the latter are dyed. The best sizing preparation for wool

is clear glue of medium quality, boiled and mixed with dissolved

starch. On the other hand, only weak decoctions of cabinetmaker's

glue can be used, and it is not advisable to employ starch solution

by itself, owing to its liability to turn sour and then injure
the dye.

In addition to glue, gelatine, and so forth, successful use is

made of fermented flour paste, or such as has been mixed with

glycerine to prevent fermentation.

In sizing woollen warps, the yarn is placed in the vat charged
with the diluted sizing preparation, and left to soak, after which
the end of the yarn is grasped and the yarn gradually drawn

through the closed hand, in order to express as much as possible
of the liquid. The yarn should be dried slowly in a stretched

condition.

In the preparation of these sizes, it has long been the practice
to take advantage of the known property of starch of forming
vegetable mucilage when dissolved in certain salts. Here again,

however, it is important to exclude any substance that might
subsequently affect the yarn or fabric injuriously. There is no

objection to the use of alkalis and dilute acids, or the ferments
of malt, especially when the two former are completely neutralised ;

but on the other hand, the chlorine compounds of calcium and
167
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magnesium are generally objectionable, because of their tendency
to liberate hydrochloric acid under the influence of heat, the

result being that the yarns fall to pieces like tinder when the

fabric is afterwards gassed. The fabrics are also rendered hygro-

scopic by these salts, and liable to become damp and mouldy in

stock.

The simplest, cheapest, and most reliable method of dissolving
starch is by boiling it in a pressure pan with high-pressure steam.

The method is convenient, and by regulating the steam pressure
and the duration of boiling, one is able to obtain any desired degree
of solubility of the starch, without having to add to the decoction

any salts or other chemicals that would prove objectionable during
the storage or subsequent treatment of the finished fabrics. This

steam-boiling process is decidedly the most rational method of

dissolving starch
;
and the products, when mixed with the usual

soaps and fatty substances, will fulfil completely all practical require-

ments, both in respect of economy and technical features.

WHEATEN FLOUR SIZING.

Caustic alkalis are used for dissolving the gluten in the flour,

whereas in the usual method the gluten is partially destroyed or

rendered soluble by subjecting the flour to fermentation.

1. Water 66 gallons, wheaten flour 11 lb., and caustic soda

solution (39 B. sp. gr. 1*340) 1 fluid oz., are mixed together

thoroughly in the cold, and then raised gradually to boiling in a

suitable vessel, preferably by means of a current of steam, the

whole being kept on the boil for half an hour with continued

stirring, and then strained through a copper sieve with about 200

meshes to the inch.

2. This preparation, which is also intended to load the threads,

consists of the following ingredients: Water 80 gallons, wheaten
flour 240 lb., caustic soda lye (39 B.) 1 pint, and Glauber salt 198

lb. The flour and water are first mixed well together, and then

the soda lye is added, the mixture being boiled for three hours

with constant stirring. The Glauber salt is next dissolved in the

mixture, and the whole is diluted to the desired consistence and
treated with the necessary preservative agents.

3. Back's Recipe : Boiled peas are boiled with poplar buds, and
treated to an addition of carbolic acid.

4. Heald's Recipe : Boiling water 22 gallons, liquorice juice
10 oz., gum solution 20 oz., copper sulphate 20 oz., starch 70

grains, laundry blue 3 oz., cherry-laurel water 1 pint ;
boiled for

half a minute. Heald also prepares a mixture of water, flour, and

magnesium-chloride solution, boiling the mixture with a small

addition of tallow.
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5. Makean and GrenolPs Recipe : Flour and starch, dilute sul-

phuric or hydrochloric acid, and a little dissolved alum.

6. Lightford's Recipe : Tungstate of soda (potash or ammonia),
starch and flour.

7. Gilbert's Recipe : Decoction of Brazil wood, tapioca, fig juice,

Carragheen moss, rubber solution, and mulberry juice.

8. Kean and Gebot's Recipe : An adhesive extract is prepared
from 180 parts of water, 5 of glue, and 10 of hide scraps, by boiling
them together for twenty-four hours by steam, sufficient alum for

the preservation of the animal substances being then added, and
the resulting liquid mixed with a mucilaginous extract prepared by
boiling 7 parts of linseed and 100 of water for ten hours, followed

by the addition of 25 parts of sago meal stirred up with 50 of water.

For use, the preparation is warmed to 149 F., after the addition of

a little tallow and linseed-oil.

9. White's Recipe : Soft soap 1 part, tallow 2, soda 2, wheaten
flour 240 parts.

SIZES.

1. For Woollen and Worsted Warps : Protamol 12 parts, stirred

up well in cold water and warmed to 86 to 140 F., 3 parts of

dextrin and 1 of tallow being added, the mixture boiled for fifteen

minutes, then mixed with 200 parts of water and again boiled. The

product is rather thick for use, and may be diluted with water
as required.

2. For Woollen Warps : Protamol 20 parts, water 1000 parts.
For Worsted Warps : Protamol 30 parts, water 1000 parts.

The protamol is stirred with the cold water and boiled for five

minutes by steam.

3. For Medium Worsted Warps : Protamol 15 parts, water 1500

parts.

4. For Closely Woven Worsted Yarn : Protamol 20 to 25

parts, water 1500 parts.
5. For Woollen Warps : Protamol 20 to 25 parts, animal glue

2 to 2 1, water 1500 parts.
The water is boiled with injected steam, the ingredients being

added by degrees and the whole boiled half an hour. To prevent
the size dusting off in very closely woven fabrics, and to improve the
softness of the warps, various additions may be used, the best result

being obtained by adding 10 per cent, (based on the amount of

protamol) of 60 per cent, sulphonated castor-oil (Turkey-red oil)
after the size is boiled.

Loading dressings for mode fabrics, light semi-worsted and
worsted mode fabrics, will require less water. For special dressings,
instructions are issued bv the makers.
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SIZES FOR UNBLEACHED COTTON WARPS.

1. For Sizing Yarns Nos. 16 to 32 : Water 500 parts, potato
flour 50, vegetable glue 15, China clay 15, glycerine wax 10, zinc

sulphate 0'07 part.
2. To increase the weight of Yarn 50 per cent : Water 500

parts, potato flour 65, roasted starch 35, vegetable glue 15, sulphate
of magnesia 20, China clay 25, zinc sulphate O'll part.

3. For Yarns No. 30 to 44 : Water 500 parts, potato flour 40,

vegetable glue 15, glycerine wax 15, glycerine 3, sizing soap 5,

yellow wax 1, zinc sulphate 0'05 part.
The boiling vat is preferably made of pine or fir, and fitted with

a draw-off tap in or near the bottom. It should be mounted high

enough to enable a wooden or metal bucket to be placed under this

tap. A copper-steam coil affords the best method of boiling, a

receiver or steam-trap being provided to collect the water of conden-

sation.

The water is measured out and the starch weighed, the latter

being placed in a second vat along with enough water to enable it to

swell up or become liquid. When this condition is reached, the

starch solution is strained through a wire-gauze sieve or through a

zinc vessel with perforated bottom, and added to the water, the

mixture being kept stirred with mechanical stirrers, since the opera-
tion is too difficult to perform by hand, when the quantity is large
and the mass thick. After the starch solution has been run in, the

solutions of China clay and sulphate of magnesia are added, both
of them being preferably stirred up with water and passed through
a sieve, whilst the China clay should be in a finely ground state.

Steam is next turned on, the stirrers set in operation, and the

temperature raised to 154 F. whereupon the hot solutions of vegetable

glue, glycerine wax, and softening are added, the fats, oils, and soap
solutions being run in only after the mass has been sufficiently
boiled. Finally, an antiseptic solution is added, either zinc sulphate,
zinc chloride, salicylic acid, or alum. The fats, which saponify with

the alkalis, dissolve in the mass, whereas wax and paraffin are in-

saponifiable, and can only be retained in a state of fine division in the

mass. The formation of lumps in the mass indicates imperfect

stirring in the . boiling process ;
and such lumps must be taken out

and forced through a sieve.

When dextrin is added, this should be dissolved in warm water
;

and albumin must also be dissolved in water at 122 F., and not added
to the mass until the latter has cooled down to that temperature.
To facilitate the distribution of wax (which is an excellent sizing

agent) in the mass, this substance must be melted over a fire and

poured hot into the mixture, by degrees, with constant stirring.

The sizing soap is made by melting equal parts of tallow and
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soft soap together until a homogeneous mass is produced. This

soap mixes well with flour and starch, and is added after the other

ingredients of the size have been boiled to a finish.

ENGLISH SIZE FOR HEAVY LOADING.

Flour 616 lb., starch 740 lb., China clay 1480 lb., sulphate of

magnesia 740 lb., zinc-chloride solution 22 gallons.

MACHINE SIZE FOR DYED-COTTON YARNS.

(a) Water 500 parts, wheaten flour 15, potato flour 20, vegetable

glue 10, glycerine wax 8, Turkey-red oil 2, wax
,
zinc sulphate

0-04 part.

(I) Water 500 parts, wheaten flour 15, potato starch 15, glycerine
wax 15, glaze 10, Marseilles soap 1, zinc sulphate 0*045 part.

The glaze is made by dissolving 10 parts of bleached palm-oil,
4 of beeswax, and 4 of spermaceti, in boiling water, in a copper pan
over a fire, the whole being then well mixed.

WARP SIZE.

Prime leather glue 10 parts, dextrin 7, glycerine 3, salicylic acid

0*1, water 80 parts.

The glue is softened in thrice its own weight of water for twenty-
four hours, then melted in a jacketed pan and mixed with the dextrin

and salicylic acid that have been dissolved in the rest of the water,
the glycerine being also added. Decoctions of Carragheen moss
and other vegetable mucilages are used in place of glue, one recipe
of this type consisting in boiling 1 part of Carragheen moss with
25 of water for several hours by direct steam in a vessel fitted with

a perforated false bottom, 1 per cent, of ammonia soda being added
if necessary. The resulting solution is drawn off from below, and
its adhesive power is fortified by the addition of a little soaked glue

or, in the case of dark yarns, soda-rosin soap prepared by dissolving
4 parts of pale rosin in 3 of caustic soda lye (20 !>.), and diluting
with 20 parts of water.

SIZE POWDER.

According to Beck, this may be prepared by making a solution

of glue and treating this with a solidifying agent, such as soda, alum,
or other saline adjunct, the solid mass being powdered and finally
mixed with alum and powdered soap.
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POTATO STARCH SIZE.

A simple method of preparing soluble starch for size dressings is

to stir up 10 parts of potato starch with 70 parts of water in a

wooden vat, fitted with a steam coil and stirring apparatus, 200 parts
of finely grovind malt being added and the whole kept stirred until

the mass has become thinly fluid.

Preparations containing soluble starch are superior to gelatinised
starch in that the dissociation of the starch is more complete, so that

more highly concentrated masses can be produced, without lessening
their distributive power on the material to be sized. As a preserva-

tive, 1 to 2 per cent, of zinc chloride solution, sp. gr. 1'5, is added.

POTATO FLOUR SIZE.

According to Moeller-Holtkamp, an excellent preparation of

potato starch, that will penetrate into the threads of yarn, may be

obtained by treating the starch with solutions of calcium peroxide,
sodium bicarbonate, soda, aluminium hydroxide, etc. It is important
that the starch should not be completely dissolved, but only attain

an intermediate condition between swelling up and solution. The

product is fairly thin and pale, almost transparent, saturates the

threads inside out, adheres to them with unusual firmness so

as not to dust off, and also smoethens the yarn, thus fulfilling all

the conditions required of a good size. The preparation is carried

out at a temperature of about 122 to 140 F.

CARRAGHEEN SIZE.

This is prepared by suffusing 1 part of Carragheen moss with 64

parts of water, and leaving it to swell up for twelve hours, whereupon
twice the above quantity of water is added, the whole being boiled

for one and a half hours and strained through a cloth. The product
is added to ordinary starch size in the proportion of 25 per cent.

GLYCERINE IN YARN SIZE.

The application of glycerine prevents the size from develop-

ing a disagreeable smell ;
and the weaver may work with open

windows in dry weather without risk of the warp becoming brittle.

Glycerine also prevents the warps from becoming mouldy, or attacked

by ferments which make the fabric spotty. The following is a good

recipe: dextrin 11 parts, glycerine (28 B.) 26, sulphate of alumina

2*4, water 26 parts. When a little albumin or allied substance is used

for thickening, the presence of glycerine prevents the precipitation
of coal-tar dyes in dyeing, and indeed, forms the best means of keep-
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ing the dyes in solution. In the case of materials soluble in water,

sizing preparations, dressing preparations, dyes, and mordants, an

addition of 3 parts of glycerine to every 40 parts of the liquid ;
and it

is not essential for the dyeing, printing, and finishing processes that

the glycerine should be perfectly colourless, this being only necessary
for sensitive colours such as ultramarine. The glycerine generally
used is of 26 to 28 B. strength, and free from acid or alkali, 30 B.

glycerine being rarely employed.

MACHINE SIZE FOR STRONG LINEN YARNS.

Water 500 parts, arid wheaten starch 10 parts, are boiled together,
the cooled liquid being left to turn sour. Before use, it is warmed

up to 86 9

F., 3 parts of glycerine wax, and 1 of sizing soap being
added per 100 parts of water.

MACHINE SIZE FOR LIGHT LINEN YARNS.

Water 500 parts, wheaten starch 10 parts, white glycerine (28 B.)

5, sizing glaze 5, alum 0*8 part. The sizing glaze is made by dis-

solving 1000 parts of wax in 1000 parts of glycerine (20 B.) over a

fire, and adding 500 parts of stearine and 125 of turpentine.

MACHINE SIZE FOR WOOLLEN YARNS.

Gelatine 100 parts dissolved in a minimum of water and mixed
with dextrin 70 parts, glycerine (20 B.) 20, sulphate of magnesia
20, and zinc sulphate 10 parts, previously boiled together.

GLYCERINE SIZE FOR DYED-COTTON YARNS (No. 40 to 50).

The glycerine size is prepared from three mixtures, each mixture

entailing much care. On no account may glycerine containing lime

be used for dyed cotton yarns.
Mixture No. 1 : Glycerine, white and free from lime (28 B.

density) 1000 parts, white dextrin free from chlorine 500, sulphate
of alumina 100, water 9000 parts.

The water is heated to boiling, and the glycerine is added slowly,

boiling being continued thereafter for five minutes. The sulphate
of alumina is dissolved in water and stirred into the first solution.

Mixture No. 2 : Mixture No. 1 150 parts, and glue 250 parts,
dissolved in 3000 parts of water and added to mixture No. 1.

Mixture No. 3 : Water 100,000 parts, starch 4000, mixture
1 and 2 10,000, Turkey-red oil 500 parts, boiled from twenty-five
to fifty minutes (these limits not being exceeded) and then
mixed with the previous solutions. The product is stored in glass

carboys.
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Of this preparation, 5 oz., mixed with 7 oz of glue previously
dissolved in gallon of water, will suffice to size 1000 yards of fine

yarns.

MACHINE SIZES FOR JUTE YARNS.

1. Water 1000 parts, magnesium chloride 3, sulphate of soda

4 parts.
2. Water 100 parts, flour 6, glycerine wax 4 parts.
3. Water 100 parts, water-glass 5 parts.

4. Water 100 parts, flour 12, sizing soap 2 parts.

5. Water 100 parts, starch 5, glue 2 parts.
6. Water 100 parts, flour 7, vegetable glue 3 parts.

SIZE FOR HAND OR HANK SIZING DYED-COTTON YARNS

(No. 12 to 24).

Water 100 parts, wheaten starch 6, glycerine soap 1, sulphate of

magnesia 1 part.

FOR DYED COTTON YARNS (No. 26 to 36).

Water 100 parts, wheaten starch 6, sulphate of magnesia 1*6,

sizing glaze 0'3, palm softening 1, dextrin 1-5, borax of alum 1-1

part.

FOR WOOLLEN WARPS.

Gelatine glue 100 parts (dissolved in a minimum of water),
dextrin 70, glycerine 20, sulphate of magnesia 20, zinc sulphate
20 parts.

SIZE FOR COTTON.

A solution is prepared of J part of copper sulphate in 140 parts
of water, heated to 129 F. in a copper pan; and on the other hand,
17 parts of potato starch are stirred up with 28 of water at 91 F.,

the mixture being poured into a copper pan and the whole boiled

for half an hour, being kept stirred with a wooden spatula. The

copper sulphate prevents the development of mould and fermen-

tation. The size should be used fresh, only one day's supply being
made at a time.

MANDOT'S GLYCERINE SIZE.

To prepare this size, 500 parts of white soluble dextrin, 1200
of glycerine (28 B.), and 100 of sulphate of alumina are taken to

3000 parts of river water. The water is heated to boiling, and the

glycerine is added by degrees. After continuing to bail for a few

minutes longer, the liquid is taken off' the fire, for the purpose of
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dissolving the sulphate of alumina and mixing the same with the

glycerine. When cold, the product is bottled for storage. A
mixture of 5 oz. of this preparation and 8 oz. of glue dissolved in

3 quarts of water, will be sufficient for 1000 yards of muslin, woven
in the upper storeys of the works.

SIZE FOR COTTON YARN.

Twenty-five parts of potato starch are boiled in 100 parts of

water, after which are added in succession: oxalic acid 0'13 part,

tallow 0'5, lard 0'25, soda 0*1 (or Marseilles soap 0'2) part, the

whole being boiled from five to six minutes. If 5 to 10 parts of

kaolin be added for loading, the oxalic acid is increased to 0*25 part.

SIZE FOR LINEN YARN IN THE HANK.

(a) Ten parts of wheateii or potato starch are stirred up in cold

water and passed through a fine hair sieve, after which 1 part of

cream softening is added, and the mixture is boiled to ensure

thorough incorporation. The mass is then ready for use.

(b) Ten parts of potato flour are stirred up well with about 20
of water, 3 parts of crystalline being added, and the whole boiled,
with constant stirring, until it becomes viscous and gummy when
tested with the stirrer. Hot water is then added to reduce the

density to 10 to 18 B., the size being used at a temperature of

73 to 86 F.

(c) Ten parts of potato flour are mixed with the requisite

quantity of water, 5 parts of vegetable glue, and 1J of cream

softening, the whole being boiled up and used for sizing.

(d) One gallon of dressing oil is added to 100 Ib. of potato starch,
the mixture being boiled and used for sizing. This preparation
makes the threads loose and smooth, and does not dust out in the

loom, being very intimately combined with the fibres and therefore

not protruding from the surface.

MORIN'S SIZE.

Four parts of Iceland moss are boiled for half an hour in 24 parts
of water. When cold, the decoction sets to a jelly. On the other

hand, part of wheaten or rice flour is softened in 3 parts of water,
and heated, with constant stirring, until the mass becomes a thick

pap, the two products being mixed together whilst hot, and well

stirred, furnishing about 25 parts of size of the right consistence for

use. In a few days, a watery liquid will separate out, but this

does not militate against its application, all that is necessary being
to stir the mass up again, to restore its original appearance. If the
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grey colour of the size is objected to, the moss should be softened

in water for thirty-six hours, well kneaded, boiled for half an hour
3 or 4 times, and then treated further as above.

SIZE FOR WOOLLEN WARPS.

Gelatine glue (dissolved in a minimum of water) 100 parts,
dextrin 70, glycerine 20, sulphate of magnesia 20, zinc sulphate
20 parts.

SIZE.

Ten parts of potato starch are suspended in 40 of cold water,
5 parts of lye (36 B.) being diluted with 40 of water and mixed
in with the starch, which swells up to a thick, viscous pap. The
alkali is then neutralised with 3| parts of commercial sulphuric acid

diluted with 20 parts of water, and the whole is finally thinned
down with water to an extent depending on the yarn. The lye and
acid must be added very slowly, in order to obtain a good, viscous

mass, about one hour and a quarter being taken for the lye and
three quarters of an hour for the acid. If necessary, a solution of

glue or dextrin may be incorporated as well.

LOADED SIZE.

(a) Water 90 parts and potato starch 30 parts are boiled with

caustic soda (36 B.) 0'15 part, 12| parts of Glauber. salt being
dissolved in the hot mass, and the whole thinned down to the

requisite consistence with water.

(?;) Fifty parts of potato starch are boiled with the necessary
amount of water, 50 parts of magnesium chloride, and J part of

sulphuric acid, for an hour, and finally neutralised with limewater.

POTATO FLOUR SIZE.

Instead of following the usual practice of mixing large quantities
of wheaten flour with water, and leaving the mass to stand until

it has lost its thickening power, this preparation may be made in

small troughs and used in the sizing machine while still hot. The

trough or vessel in which the potato flour is mixed should be lined

with brass
;
and the mass being used at once retains its stiffening

properties completely. Yarn stiffened in this way is said to be far

superior to that treated with wheaten flour.

Potato starch 5 parts, Leio gum J part, and water 50 parts, are

boiled for an hour over an open fire, and will suffice for a mixture

containing 500 parts of water. The object in view is said to be

fully attainable when only Leio gum is used in admixture with the

starch.
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WATER-GLASS SIZE.

Solid potash (or soda) water-glass is dissolved in boiling water in a

clean copper or iron pan, and the solution is diluted with sufficient

water and Eau de Javel to destroy the brown colour and make the

liquid limpid. During the addition of the alkali, the liquid must
be stirred quickly. Sulphuric acid, diluted with 8 volumes of

water, is then added, slowly and carefully, in sufficient quantity to

neutralise all the free alkali present, the mixture being stirred until

flakes of silica begin to separate and float in the liquid. When the

amount of free alkali is small, no acid is required.
The resulting solution is poured into a copper or iron pan and is

concentrated to the desired strength by rapid boiling. When cold,

it is stored in glass bottles. If it should be necessary to dilute the

liquid with distilled water, for sizing any particular kind of yarn,
this may be done in the copper or iron sizing trough. Talc or soap
can be added in the trough as in the case of flour sizes.

SIZE FOR JUTE WARPS.

A composition made from potato starch and good leather glue is

recommended for sizing jute warps. The glue is first soaked in

water, and then boiled until fully dissolved. The starch is dissolved

in cold water, and stirred into the glue until boiling point is reached.

Approximately equal weights of the two ingredients are taken, the

glue being in excess, if anything. Enough water is taken to give
the necessary consistence. Rosin must not be used, or the warps
will tend to stick to the sizing drum.

VOGT'S RECIPE FOR SIZE.

Water 150 parts, potato starch 14 parts, small quantities of

carbonate of soda, glue, and copper sulphate. The glue may be

replaced by roasted flour
;
and tallow, rosin, and other resins may

be added.

BONE SIZE.

This size is prepared by boiling the carcases of dead animals
under high pressure, and consists of a solution of glue, contaminated

by flesh extractives. The process, in which bone fat is also

recovered, can be adopted, with advantage, by knackers.

HAUBOLD'S YARN-SIZING MACHINE.

This machine consists of a wooden vat, with four cast-iron feet,
a steam coil being provided for warming the size. The superfluous
size is drawn off through a valve in the bottom of the vat. Above

12
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the apparatus is mounted a copper roller, driven by a cord from the

main shaft; and two hooks are also provided, one of which is

retarded by a weight, whilst the other is mounted in two bearings
on a shaft, and can be rotated and stopped by means of a fast and

loose pulley, the belt being thrown on to the latter by a treadle

fork. When the yarn has been sufficiently sized in the machine, it

is transferred, by means of two sticks, to the two hooks aforesaid,

and is wrung by rotating the movable one. The yarn is afterwards

brushed in a machine consisting of iron frames connected by iron

traverses. In the frames are mounted two copper cylinders and

two rotary brushes, the latter consisting of three detachable brushes

set in wood. The yarn is hung on the copper rollers by raising the

latter out of their bearings by means of swing levers
;
and the hanks

are weighted by loaded copper guide rollers attached below, the

bearings of these rollers being adjustable, to take hanks of different

lengths. To take off the yarn, the load on the lower guide roller is

released by pressing on a treadle, thus setting free the roller and

enabling the yarn to be taken out with ease.

The machine is constructed to brush one or both sides. The

yarn is dried by means of reels, on which it is wound, and
transferred to a small, hot air-chamber, the temperature of which
can be raised as desired, the reels being rotated by shafting, driven

by the steam-engine.

METHODS OF RECOVERING SIZE, OIL, SALTS, ACIDS, AND OTHER
SUBSTANCES FROM YARNS AND FABRICS.

The fats, sizes, mineral salts, and acids, glue, etc., with which
textile materials, in the raw, spun, and woven condition, are im-

pregnated in the various stages of working, are claimed to be

recoverable by the process now to be described.

The liquids resulting from the scouring of sized-worsted yarns,
and dyed and undyed fabrics, contain adhesive substances prevent-

ing the decomposition of the liquids by acids. Even when the

decomposition is at all feasible, the oil does not separate properly
from the rest of the liquid, so that the extraction is not economical

;

the residual liquids still remain unutilised. Also lost are the rinsing
waters from yarns and fabrics that have been cleansed from particles

of straw, burrs, and other foreign substances by chemical means, the

said cleansing being effected either with mineral acids, salts,

magnesium chloride, or with aluminium chloride or alkali silicate.

The process now under consideration consists :

1. In extracting the adhesives from the fabric before scouring
the latter, in order to recover said adhesives and enable the oil to

be separated from the spent scouring liquor by treating the latter

with acids.
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2. In recovering, without the expense of neutralising, the acids

from the woollen yarns and fabrics treated therewith for the purpose
of removing straw.
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EXTRACTING THE ADHESIVES FROM THE FABRIC.

The fabric, coming from the loom, is passed through several tanks

filled with water at a temperature depending on the character and

quality of the adhesives present in the fabric. The latter is thus

subjected to a systematic washing.
These tanks are shown in vertical section in Fig. 33, and as a

plan in Fig. 34. Three tanks, M, Mlt
M

2 ,
are assumed to be used,

though the number may be larger or smaller, according to the

character of the adhesive substances. The fabric a*, wound on the

roller T, is first passed through the feed rollers A A 1
,
the journals,

0, of which are mounted in the standards, E, secured to the tank.

The relative position of these rollers can be adjusted by the hand-

wheel screws, /, an elastic support being afforded by a rubber plate,

<7, under the bearing of the lower roller. The fabric, x, issuing from

the rollers, is immersed in the water in tank M
t being led in front

FIG. 34. Apparatus for recovering size, etc. (C. Charbonneux, Rheims).

of the guide roller, ,
then behind the two rollers, I and c, and in

front of the roller, d. It then passes between a pair of squeezing

rollers, B Bl
,
the bearings of which are mounted on the tank M

lt

and after traversing the water in this tank, goes through another

pair of rollers C and
19

into the third tank, and thence through the

rollers D D
19 being finally wound on the cylinder Tr

In commencing the process the three tanks are filled with warm

water, the temperature of which is kept at 140F. In a short time

the water in the lowest tank will have taken up a considerable

quantity of adhesives, whereupon the tank is emptied through the

tap R, and is then filled with the water drawn off from the tank M
l

through the tap Blt
this tank in turn being filled with the water

hitherto in the tank M
s , through the tap E2

. Thus the water from

tank Mj is collected for treatment, whilst tank J/
2 ,

is filled with

fresh water.

If the water charged with adhesive substances, from tank M,
contains any small quantities of oil or fat from the fabric, it can

be freed therefrom by treatment with carbon disulphide, petroleum
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spirit or ether, which solvents are lighter than the greasy water and

partially carry the fat upward to the surface and partially dissolve

it. The rest of the water is run off and concentrated, thus recover-

ing the sizing ingredients, glue, etc. After the fabric has left the

apparatus it is scoured, and the resulting liquor is free from

adhesives, so that in the acid treatment, the decomposition proceeds
without difficulty, and the oil is readily separated from the remainder
of the liquid.

To separate the acids and salts used in freeing textile materials

from straw, etc., the treated fabric is put through a systematic

washing process similar to that just described, the washings containing

sulphuric acid, hydrochloric acid, nitric acid, aluminium chloride,

magnesium chloride, and silicates of potash and soda. These acids

and salts are recovered, for use over again, by concentrating the

liquor from the tank M.
The fabric, thus freed from acids and salts, is washed repeatedly

with water in the usual manner, so that all traces of acids and salts

are eliminated. In the case of wool that has been freed from straw,

etc., previous to weaving, it is sufficient to treat the same in a

separate vessel, with water, the latter being cold for acids and warm
for the salts, especially the alkali silicates which are only sparingly
soluble in cold water. The fabric is next dried in a hydro-extractor,
and the drainage water is concentrated in the way already mentioned.

In the case of merino worsteds, a systematic washing, as described,
will furnish a saturated spent liquor. The previous separation of

the water from the fats can be dispensed with, since these fats will

collect as a scum on the surface during concentration, the underlying
liquid becoming fully clarified.

ELIMINATING DRESSINGS WITH DIASTAFOR.

Diastafor, a malt preparation, possesses a high solvent power for

starch, and is used in the following manner to eliminate dressings
from fabrics. The fabric or sized yarn is damped and treated with
a solution of diastafor (about 2 per cent, strength) for half an hour,
at 140 to 158 F., at the end of which time all the starch will have

passed into solution. The addition of alkali to the diastafor solution

must be strictly avoided. When the starch has been dissolved, the

dressing can be removed by rinsing.
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FINISHING WOOLLEN GOODS

IN finishing woollen goods, the finisher works with essentially

different means from those used for cottons and linens. His work

is, above all, just as dependent on the kind of washing, dyeing, and

drying processes used as on the nature of the wool used in spinning,
and proceeds concurrently with these operations, being occasionally

interrupted and being influenced in one direction or the other by
their success or failure. The number and exceeding variety of

woollen fabrics are, if possible, greater, and fluctuate more from one

season to another, than is the case with cottons or linens. Never-

theless, the differences thus produced in the finishing processes are

not very great; and it will therefore be sufficient here to give

merely a general indication of the direction to pursue, taking as

example a piece of dyed cloth of medium quality, taken from the

loom and dried.

In the first place, defective wefts, thick threads, broken ends,

etc., are mended with a nopping tool, and knots removed from the

cloth. Each piece is then provided with a number and a sewn-in

mark, and is scoured in a washing machine, in which it is treated

with warm soap and soda solution, and perhaps with fuller's earth,

to cleanse the fabric from the glue in the size, the oil from the

wool-softening process, and from other impurities. Next, follows a

thorough washing in clean water, draining in the hydro-extractor, and

drying 011 drums, air-drying machines, or stenters. The dried goods
are placed in a milling machine, which is charged with moderately
hot water, dissolved soap, stale urine, and fuller's earth, which are

allowed to act until the threads are sufficiently felted, the texture

thickened, and the fabric has shrunk to the desired breadth. After

washing, which is best performed in a full-width washing machine,
the cloth is placed, in the damp state, in a raising gig, in order to

disentangle the felted nap, which is brushed after drying, and shorn

off in the shearing machine. After another damping, the final

raising is effected, this being followed -by the shearing process

proper, in a longitudinal machine and then in a transverse shearing
machine. For dull finish, all that is now required is a passage

182
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through pressure rollers, followed by steaming to fix the mild

lustre imparted by pressing, and to prevent the goods from shrinking
in the event of their afterwards getting wet, as well as to retain the

nap in its final position. Dyeing is the next stage, the goods being
moved throughout in the same direction as the nap is brushed

; and
this is succeeded by a good washing with fuller's earth, brushing
the nap with dulled raising cards or the brushing machine. After

drying, the pieces are lightly shorn on the transverse shearing

machine, steamed, damped, and made up in the form in which they
will be put on the market. In this state they are finished off in

the hot press, smooth pieces of millboard being inserted between the

several layers of material, and the pieces themselves piled one above
another in the hydraulic or spindle press, with intervening thin

boards and warm iron plates, in order to produce a smooth surface,

according to the duration of pressing. The gloss imparted depends
on the extent of the pressure and the temperature of the iron plates,
this object being achieved more satisfactorily in this type of press
than in the roller press, which does not produce such a high lustre.

In finishing worsted goods, milling is omitted (except in certain

piece-dyed goods), in order to preclude all tendency to felting, the

raising process being also dispensed with for the most part. Piece-

dyed worsted suitings, for instance, are scoured in the machine with

water, curd soap, and a little soda, drained in the hydro-extractor,
stented and dried, then nopped and gassed. It is only in rare cases

that the goods are raised with dulled cards ; but on the other hand,

they are preferably transferred, in a damp state, to the brushing
machine, raised and shorn, and then put in the press. To fix the

relative position of threads in the fabric and preserve the lustre, the

pieces are steamed, or passed through water at a temperature of

176 F., either in the carbonising machine or the crabbing machine.
After washing with fuller's earth comes dyeing, followed by washing,

drying at a moderate temperature, gassing, shearing, steaming, and,
in the event of a desire to improve the feel of light goods, treat-

ment (on one side) with glue in the sizing machine. Finally, a cold

pressing in the spindle press and warm pressing between rollers

completes the finishing process.
Worsted Cheviots form an example of worsteds that, contrary

to the rule, are milled
;
and they also illustrate the manner in which

the wool finisher may, with certain articles, have to alternately

employ phases of the two chief types of finishing process. These

goods are required to possess a mild feel, decided lustre, and a close,

somewhat smoothly shorn surface. The pieces coming from the

loom are nopped, and then scoured with a weakly alkaline liquor.
With piece-dyed goods, the next stage is carbonising, followed by
a short milling with soap and water, and washing in lukewarm
water containing a little ammonia, this being succeeded by washing
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with fuller's earth. Fine piece-dyed Cheviots are occasionally

packed and boiled for a short time, or treated on the gassing
machine before dyeing. After the dyeing process, the goods are

again scoured with fuller's earth, drained in the hydro-extractor,

lightly raised, like goods that have been dyed in the wool, wound

up damp on the steaming roller, and steamed thereon for eight

minutes, to be then dried at a moderate temperature, either in the

open or in a hot-air machine.

The rough nap is topped on the longitudinal shearing machine,
and the goods are again nopped, and warm pressed in the hydraulic
or plate press. The second warm pressing is succeeded by a light

steaming, cooling, and cold pressing.
The finishing of half-woollen goods is very similar to that of

worsted and, if the goods are to be piece dyed, is divided into two
main phases, separated by the dyeing process. The finishing begins
with gassing, the pieces being then treated in the crabbing machine,

alternately with soft soap and hot water. This treatment removes
the oil, size, and other impurities adhering to the rough fabric. At
the same time the wool fibres, as is the case with worsteds, lose

their property of curling and felting. After crabbing, the goods
are steamed for ten minutes in the steaming machine, and treated

with warm water in the padding machine. This completes the first

stage of finishing, operations being resumed, after dyeing and rinsing,

by a second steaming, gassing, and warm water treatment in the

padding machine. Inferior grades of half-woollens are dressed with

glue solution in the same machine. After drying in the stenter,
the sized or unsized goods are lustred in a suitably warmed hydraulic

press.

Hitherto, woollen fabrics have been lustred by one of two
methods. In the one, a perforated steaming plate is used, the goods

being pressed more or less tightly by means of a screw. The
fabric is laid on the plate in regular folds so that a piece of cloth

occupies a thickness of about 4 inches. Backing material is laid

under and over the cloth, and several plates are then laid one on
the other and pressed together, after which steam is admitted, and
traverses the various layers of the cloth, the length of the steaming
depending on the degree of gloss desired.

In the alternative method the cloth is wound evenly on a

perforated cylinder, into which steam is admitted, the cloth being
left until the requisite gloss is attained.

Since neither of these methods can be carried on continuously,
another has recently been invented, in which the cloth is impregnated
with superheated steam, and pressed against a strong, polished plate,

also maintained at a temperature above the boiling point of water, the

cloth being passed between two rollers subjected to pressure. One
of these rollers is perforated with fine holes for the passage of steam,
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and is covered with cloth, whilst the other is polished and is heated

by means of admitted superheated steam. While the cloth is passing
between the rollers, steam is also admitted into the perforated roller

under pressure, and by this means the purpose in view can be ac-

complished in a continuous manner.

SILK FINISH FOR WOOL.

To give wool the lustre and feel of silk, it is entered at

158 F. in a bath containing 1| to 3 volumes of hydrochloric
acid per 1000 parts of water. A milk of bleaching powder ( to

1 Ib. of bleaching powder to every 5 Ib. of yarn) is added, and the

yarn is worked about in the bath for three quarters of an hour at

the above temperature, after which it is rinsed, a little soda being
added, if desired, to neutralise the acid. For light colours, the

bleaching powder (1 Ib. per 5 Ib. of yarn) should be in the state of

a clear solution. Dyeing is best performed in a soap bath, acidified

with sulphuric acid
;
but the wool may also be dyed first in an acid

bath, then soaped and scoured.

LOOKE'S DRESSING FOR WORSTEDS.

Starch 10 parts, sago meal 10, rice meal 7, blue 3, water 240

parts.

DRESSING FOR FLANNELS AND WOOLLENS.

Dextrin 30 parts, dissolved in 30 parts of water and mixed with
5 parts of starch syrup (42 B.), followed by adding 6 parts of starch

stirred up in a solution of 5 parts of sulphate of magnesia in 50

parts of water, 4 parts of 40 per cent, dressing oil (sulphonated

castor-oil) being finally added.

DRESSING FOR HEAVY TROUSERINGS.

Bone glue 20 parts, wool fat 2, soap 10, starch syrup (42 B.) 20,

glycerine 2, water 125 parts.
The soap and wool fat are boiled with 80 parts of water until

completely dissolved, the starch syrup and glycerine being added,
followed by the glue, which has previously been soaked for twenty-
four hours in tfie remainder of the water, and brought into solution

by heat. The ingredients are well mixed together and boiled for

twenty minutes.

DRESSING FOR INFERIOR WOOLLENS.

Mix 3 oz. of caustic soda (28 B.) in 11 gallons of water, then
add 11 to 13 Ib. of potato flour and boil for half an hour. Next,
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dissolve 7 to 14 oz. of monopol soap in hot water and add to the

mass, stirring it up and applying to the fabric at 122 to 140 F. If

any loading be desired, 1 to 2 pints of sulphate of magnesia solution

(20 B.) or magnesium-chloride solution may be added.

PROTAMOL DRESSING FOR WOOL.

Protamol 20 to 30 parts, Turkey-red oil 2 to 3, water 970 to 980

parts.

DRESSING FOR WORSTEDS, CHEVIOTS, AND HALF-WOOLLENS.

Water 50 parts, sago meal 3|, dissolved glue 5, and glycerine H
parts, boiled together for an hour and applied at 122 to 140 F.

BACK DRESSING FOR WORSTEDS.

To 1 1 gallons of water add 2 to 5 pints of glue solution, prepared

by soaking glue for twenty-four hours with 12 to 15 times its weight
of water, and then boiling it in a jacketed pan or water-bath. To
take away the disagreeable smell of the glue, add about 1 oz. of

salicylic acid.

FINISHING WOOLLENS BY THE ELECTRIC CURRENT.

Attempts have been made to finish woollen fabrics with the aid

of the electric current
;
and in one instance, the experiments were

carried out with flannels and light dress fabrics, which had been

found to lose excessively in wr

eight under the raising process. A
wooden steaming apparatus was used, which was fitted with adjust-
able wooden rollers on both sides, outside the frame and near the

bottom, so that while the front roller was unwinding the full width

material, the back roller took it up, and vice versa. The fabric was

guided by two straight bars of iron, secured front and back to the

top crosspieces of the machine and thus bounding an area of the

same width as the latter. Both bars were mounted on insulators,

and there was no metallic connection of any kind between the two
rollers. On connecting the one bar with the anode and the other

with the cathode of a Schuckert dynamo, it is evident that the

current could not pass unless the cloth stretched between the bars

allowed. This, however, it would do so long as it remained dry
as might, of course, be assumed in view of the non-conductivity
of wool. Even when the fabric, after milling, had been wetted and
drained in the hydro-extractor, the current passed was merely a feeble

one; but on passing the fabric through dilute sulphuric acid, the

current passed and remained constant so long as the fabric was kept
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wet. By winding the cloth repeatedly from one roller to the other,

all parts of the fabric were gradually subjected to the influence of

the current. This treatment produced a decided nap on both sides

of the material, an incipient grain being developed on the fabric

being neutralised and gently brushed toward the front end on a

frame, without any previous treatment in the raising gig. This nap
undoubtedly results from the electrical action

;
and this granted, it

follows that the current has a loosening influence 011 the wool

threads, and disentangles the wool hairs out of the fabric in which

they are intertwined with others in the threads.



CHAPTER XVIII

FINISHING SILK FABRICS

SILK yarns and (though to a far smaller extent) the fabrics woven

therefrom, are dressed
;
and this applies not only to dyed and raw silk

yarn sold under various names, as sewing silk, embroidery silk, gal-

loon silk, etc., but also many semi-manufactured products employed
by the silk (ribbon) weaver are put through a dressing process
which serves, to some extent, as a preparation for the subsequent
finish of the woven fabric. To restore to silk yarn the lustre it

has lost in the various stages of the dyeing process, the yarn is

put through a reviving process, in which various chemicals are

used according if the yarn is to become scroopy or soft. A soft,

and at the same time scroopy, finish is produced, for example on

black-dyed yarn, by means of an emulsion of olive-oil, water, and
soda or potash, acidified with citric acid. For scoured silk, 1 to 2

per cent, of olive-oil, based on the weight of the yarn, is taken
; for

"soluble" yarn, 5 to 15 per c'ent., and for fringe silk, 5 to 20 per
cent, of olive-oil. Furthermore, the amount of oil varies according
to the origin of the silk and the purpose for which it is required,

e.g. for warp or weft, and for twill, taffeta, or other fabric. The oil

is stirred to an emulsion with twice its weight of water and with
soda solution of 65 strength, 20 to 25 per cent, of citric acid being
added when the production of scroop is in question ;

and the mixture

is cooled to 95 F. The silk is Avorked about quickly in this bath,
and is then wrung and dried. The citric acid may be replaced by
10 to 12 per cent, acetic acid, 9 per cent, hydrochloric acid, or dilute

sulphuric acid (1 : 1000), a small percentage of cabinetmaker's glue
or gelatine being sometimes added to improve the feel. When the

silk is for watered fabrics, it is worked about quickly in sulphonated
olive-oil extensively diluted with water, and is dried without being

wrung, this treatment rendering it soft. Another way is to treat it

for half an hour in a bath of warm soap (25 to 30 per cent, of white

soap) at 86 F. or and this is particularly recommended for sewing
silk it is worked about for half an hour in water containing fuller's

earth in suspension. In the latter case, it is afterwards immersed in

lead acetate solution to increase the weight dried, and impregnated
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with olive-oil (without acid). This loading with lead soap, however,
cannot be too highly deprecated from the hygienic standpoint.

The mechanical portion of the process of finishing silk yarns
consists first in stretching the threads, the damp hanks being sus-

pended from a peg, and a rod inserted in the bottom loop, to which
rod several downward thrusts are given, whereby the threads are

forced into a parallel position and the yarn is stretched 2 to 3 per
cent. To perform this work mechanically, several machines have been

devised. If, in addition to the vertical thrusts, the rod be given a

horizontal twist, right and left, the threads in the hank rub together
and are rendered glossy. This operation is of special importance in

the manufacture of sewing and cordonnet silks. In the lustring
machine the yarn is glossed by friction on metal rollers, accompanied

by the action of steam in a closed chamber, a very high glaze being

produced.
Fabrics of pure silk require no dressing, and are finished simply

by warm pressing, mangling, or slight calendering, with or without

friction. Lighter fabrics are treated on one side with a dressing

composed of readily soluble substances, such as glue, gelatine, dextrin,

tragacanth and gum arabic, rosin- and other soaps, alcoholic solutions

of resins, paraffin, wax, and the like. In most cases, the dressing is

applied to the back of the fabric only, the fabric being either

stretched on a frame and sponged over with dressing on the back,
or else dressed on the under side in a starching machine, then

dried on a cylinder machine and put through an ordinary calender,

or, when an embossed effect is to be produced, through a calender

fitted with deeply engraved iron rollers. Half-silk goods containing
more or less cotton, are dressed on one or both sides, since they
often lack stiffness, hardness, and the desired scroop.

Whatever the dressing used, it should be applied with great care,

and from one side, generally the back. The mass must not penetrate

right through the fabric
;
and it should be applied, lightly and

evenly, by sponging, the fabric being stretched on a frame.

Various dressings are used, such as : rice water, gum solutions,
ox gall, sugar solution, isinglass, gelatine, poppy oil, and tragacanth.

Moreover, in order to produce a special lustre, the fabric is often

treated with solutions of metallic salts, such as copper sulphate, lead

sulphate, or bismuth sulphate, followed by exposure to sulphuretted

hydrogen gas. Basic lead acetate, employed in the same way, is said

to improve the lustre and depth of black silk considerably.
Of other dressings, dissolved resins, such as amber, copal, and

pale rosin in alcohol, wood spirit, etc., are recommended. Rosin

soaps, prepared by boiling rosin with soda solution, produce a more

lasting finish than gum, and are frequently referred to as waterproof

dressings, because they do not spot under the action of drops of

water.
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SINGLE DRESSING FOR SILK.

The preparation consists of : gelatine 225 parts, water 20,000,

paraffin 1500, white wax 450, castor-oil 1100, and soap 900 parts.

FULL DRESSING FOR SILK.

Size 55 lb., water 22 gallons, thick tragacanth mucilage 1 pint,

soap 1 pint, cocoanut-oil 1 pint.

If the goods have a greasy lustre when calendered, they must be

steamed.

KAEPPELIN'S DRESSING.

Rice 10,000 parts, water 50,000 parts, the mixture being passed

through a sieve and treated to an addition of 58 parts of white

cabinetmaker's glue. Albumin and dextrin may also be used.

JANDIN AND DUVAL'S DRESSING.

This consists in boiling the silk with dissolved soap, taking care

not to exceed boiling point. This dressing is particularly used _for

raw silk.

RAMSBOTTEN'S DRESSING.

Ramsbotten proposes to use a very weak alcoholic solution of

shellac, which stiffens and glazes the silk ;
but this treatment is not

greatly to be recommended, as the shellac makes the threads too

stiff and brittle. It has also been proposed to employ solutions of

gum arabic or tragacanth, either alone or with stannous chloride,

collodium, and amyl alcohol.

PASTOR'S DRESSING.

Tragacanth is gradually dissolved in soft water, a little glue being
added, the solution well beaten and brought to the consistence of

syrup with porter and brandy.

KNAPE'S DRESSING.

The warp yarn is sized with gelatine solution, the weft being
reeled dry, rinsed, and a damp sponge is placed in the shuttle, the

thread running through this sponge in weaving. The fabric coming
from the loom is dipped in gelatine solution, partially dried, beaten

well between the hands, and then stretched on a frame.
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DRESSING FOR TAFFETA, FOULARD, ETC.

The dressing is prepared from : water 1000 parts, gum arabic 25,
stannous chloride 1 part, the gum being soaked in cold water for

twenty-four hours. When dissolved, the stannous chloride is added,
the object of this being to produce a certain scroopy effect. The silk

is dressed, either with a sponge or in the machine, and is then put in

the press.
For printing black or blue silks, or similar articles with dark

background, the dressing should not be applied too thickly, or it

will make the colours appear lighter in shade. In this case, the

following preparation may be used : rice 200 parts, water 1000,
white gelatine 12 parts. The rice is boiled with the water, the

gelatine added, and the whole forced through a sieve. Many
finishers prefer calendering to pressing ;

and the silk may also be

stretched on a frame and dried in the air.

AMBER DRESSING.

Impregnation with amber is practised to impart elasticity,

elegance, and durability to silk fabrics.

The finest, transparent amber is finely powdered and dissolved,
as completely as possible, in chloroform (2 parts of solvent to 1 of

amber). After being separated from the undissolved amber, the

solution is sponged or brushed over the fabric, which is then dried

in a drying chamber, the evaporated chloroform being recovered.

The fabric is next rolled between heated iron rollers as often as

necessary, which treatment renders it particularly soft, elastic, and of

elegant appearance.

FINISHING HALF-SILK SATINS.

The finishing of these fabrics is closely connected with the dyeing
process, the dyer being frequently required to deliver the goods in

a finished state. The following general summary of the process may
be given, but the practical performance of the operation cannot be

learned from recipes :

The finishing process is divided into the stages of gassing, gum-
ming, calendering, breaking, and pressing.

Gassing, which is also performed to some extent before dyeing,
is employed in order to cleanse the fabric from fluff and loosely

adhering impurities, and must be carried out in a gassing machine,
the goods being passed over a slotted gas burner, whilst the opposite
face of the fabric is kept cool by contact with a hollow roller,

generally in connection with a water-pipe.
The gumming is usually done with tragacanth, containing a little
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glue, and a trace of dressing oil. The glue should be perfectly

inodorous, so that the fabric may not afterwards exhibit a bad smell

almost invariably due to glue.
The added ingredients vary according as the feel of the goods is

to be hard or soft, glue and oil also improving the gloss of the under
side. The mass is boiled, or dissolved, in a jacketed pan, and applied
when cold. The fabric is drawn, face downward, over an oilcloth

pad, opposite to which is mounted a doctor (usually a glass rod

supported on wood), the dressing being laid on the fabric with a

ladle, and the doctor lowered into more or less firm contact with the

pad, according to the amount of dressing to be left on the fabric.

The same machine is provided with a large, tinned drying cylinder,
over Avhich the goods pass on their way to the wooden beaming
roller.

Care is necessary to see that the dressing does not penetrate

right through the fabric, this result being effected by maintaining

^the consistence of the dressing and the tension of the fabric.

The ensuing calendering which is intended to improve the gloss
of the fabric and especially of the cotton, is performed in a very

heavy machine and under very powerful pressure. The calender

consists essentially of two to four heavy iron and paper rollers,

mounted alternately ;
and the goods are put through according to

requirements, though it should not be forgotten that each operation
makes them harder and thinner.

Breaking is to impart the desired feel to the fabric that has been

rendered stiff and hard by the preceding operations. The breaking
machine consists essentially of a roller carrying a number of longi-

tudinal blunt spiral blades. The goods are drawn over the quickly

rotating roller under light and regular tension that is supervised by
an attendant. Though the operation seems an easy one, it entails

great skill on the part of the attendant, who stands facing the

machine and allows the fabric to pass between his hands. He must
be able to judge the feel quickly, and alter the tension on one or

both sides of the machine, so as to make the fabric harder or softer

as required.

Pressing is effected in a heavy hydraulic press, under very

powerful pressure. With this object, the fabric is piled up between

press boards, and is generally left in the press all night, four to six

hours being the minimum. In getting the goods ready for the press,

they are simply folded, zigzag, between the press boards, the edges
of the latter producing the folds in the fabric.

The amount of gloss produced can be regulated at will, and the

goods leave the press in a finished condition, having then merely to

be stitched together at the edges, and packed.
Half-silk fabrics are dressed in the ordinary starching machine,

which can be arranged for starching one or both sides of the
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material. In single starching, 8000 parts of water are taken to 800
of stiffening, 50 of gum, 25 of soap, and 5 of wax, the two latter

heing dissolved in 200 parts of water, the dissolved gum added

slowly, and the whole poured into the pan already containing the

dissolved stiffening. The mixture is well stirred and suitably

boiled, and is applied in the usual manner, using drying cylinders
and steaming apparatus. Finally, the goods are pressed in steam

presses with steam-heated press plates.

For starching both sides, glue size is used, e.g. 15 parts of size

are dissolved in hot water, to which solution is slowly added one of

| part of gum tragacanth and | part of soap, together with part of

cocoanut-oil, the whole being boiled up, and applied hot in a steam-

heated trough.



CHAPTEE XIX

WATERPKOOF DRESSINGS

IN the present work, the waterproofing of fabrics can only be dealt

with in connection with such processes as leave the appearance of

the goods unaltered, and do not require the use of any other devices

than those usually employed in dressing and finishing.
All processes in which the fabric is treated with a coating that

changes its character are outside our present scope, which is

restricted to waterproofing by immersion in dissolved metallic salts

that readily decompose and leave a precipitate to the fibres, or by
means of soaps and solutions of metallic oxides.

This class of waterproofing yields fabrics that are unchanged in

external appearance, and in their permeability to air and corporeal
exhalations

;
and it is therefore admirably adapted for waterproofing

articles of clothing and such goods as covers, tents, flexible piping,
etc. In many of the processes the impregnating agent is the same,
but the methods of application differ

;
and it must be remembered

that very careful treatment alone will furnish products of a character

that will satisfy all requirements, any slight negligence resulting in

defects that will be difficult, if not impossible, to rectify.
The fabric should be closely woven and exhibit a minimum of

pores, since the latter also have to be filled with the waterproofing
substance, in order to satisfy the requirements of the consumer.

Hence, for waterproof articles other than clothing, very close fabrics

must be chosen, on the one hand because the degree of waterproofing
will be greater, and on the other because the consumption! of

impregnating material will be less, so that the weight will not be

unduly increased, whilst the work will be more cheaply performed.

ALEXANDERSON'S RECIPE.

The method consists in impregnating the fabric with a solution

of some basic (aluminium) salt, prepared by treating an aluminium
salt with an equivalent quantity of a hydrate or carbonate of an
alkali or alkaline earth, if necessary, in presence of tartaric or citric

acid. The fabric is carefully washed in this preparation, and then

dried quickly.
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RECIPE OF ARIENY-FLOUY, BAYOL, AND LAUREXS.

The method is said to furnish an elastic, soft, and waterproof

fabric, which does not lose its waterproof character even after

repeated washings.
About 1000 parts of water, 100 of crystallised alum, 140 of

carbonate of lime or chalk, and 1 parts of gum sandarach, previously
dissolved in alcohol, are placed in a large vessel and left to settle,

the clear liquid being drawn off into a separate vessel, where it is

heated to 140 to 158' F. by steam. The fabric is entered, worked,

milled, and, when fully impregnated, dried. The addition of the

carbonate of lime to the alum produces a so-called neutral alum :

K
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,
which is really a basic alum. When the

solution of this basic alum is heated to 104 to 122 F., it deposits an

insoluble mass (artificial alunite, insoluble alum: K
2
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4
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4
3SO 4 .

2A1
2 6
H

6), leaving ordinary alum in solution. In the present

instance, this insoluble precipitate is thrown down on the fibre by
boiling with steam.

The object of adding gum sandarach is merely to fix the basic

precipitate.

BALARD'S UECIPE.

Lead acetate 30 parts, and sulphate of alumina 30 parts, are each

dissolved separately in 500 parts of water, the two solutions being
mixed and the resulting liquid (acetate of alumina) used for impreg-

nating the fabric, after the precipitate has been removed. The
fabric is soaked and milled, then taken out and allowed to dry in

the air. In drying, the acetate of alumina decomposes and liberates

acetic acid, which can be detected by the smell. At the same time,
basic acetate of alumina is formed, which imparts to the fabric the

property of repelling water, just as though it were impregnated with
fat. The process is very simple, and the treated fabrics can be dyed,
the acetate of alumina acting as a mordant. The wearing capacity
of the fabric is but slightly affected. According to Heinzerling,
acetate of lime should be used instead of the lead salt, 48 parts being
taken to 34 of sulphate of alumina. The decomposition produces
sulphate of lime and acetate of alumina, the former, which is in-

soluble, being separated from the dissolved acetate of alumina by
subsidence and decantation.

CHEVALLOT AND GIRRE'S RECIFE.

In this process, use is made of the oxides of aluminium anti-

mony, tin, lead, and zinc, which form soluble compounds with acids

and alkalis. Mutual decomposition of the oxides occurs, insoluble

hydroxides being precipitated. Thus, for instance, a solution of
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aluminate of potash, treated with a solution of sulphate of alumina,

gives a precipitate of aluminium hydroxide (hydrate of alumina),
whilst if zinc acetate be used in place of the sulphate of alumina,
a mixture of zinc and aluminium hydroxides is thrown down,
Another group of mordants comprises the insoluble silicates, formed

by double decomposition between the alkali silicates and metallic

salts. If soap be mixed with the said alkali salts, decomposition
does not occur

;
and it is upon this and the subsequent formation

of insoluble compounds that the process is based.

Two baths are used : the first consists, for instance, of a solution

of soap with aluminate of potash or water-glass ;
the second, or

reaction bath being prepared with salts that form insoluble com-

pounds with the constituents of the first bath, e.g., acetate of

alumina. In order to produce a precipitate that will waterproof

fabrics, there must be present, to each 1000 parts of water, at least

9 parts of fatty acid and 6 parts of silica, apart from the salts

requisite for precipitation. To obtain this result, the first bath may
be compounded, for example, of 15 parts of Marseilles soap, con-

taining at least 60 per cent, of fatty acids, and 1000 parts of water.

When the soap is dissolved, sufficient alkali silicate is added
to bring the silica content of the bath up to at least 6 parts,
reckoned as anhydrous silica. The second bath consists of solutions

of salts of aluminium, antimony, tin, lead, and zinc, including acetate

of alumina, and determines the amount of alkali salt, e.g., aluminate
of potash, that must also be included in the first bath, in order to

precipitate the hydroxides. It should be borne in mind that the

most suitable proportions of the precipitate have been found to be :

hydroxides 60 per cent, and silicates 40 per cent. Consequently,
either the adjuncts to the first bath must be determined from the

composition of the second bath, or vice versa. In practice the

second bath is made twice or three times as strong as is theoretically

necessary, in order to ensure success and enable the bath to be used
for a longer time. The mechanical treatment and method of pre-

paring the baths are as follow :

The fabric is worked about in the first bath, and then in the

second, until thoroughly impregnated, and is then squeezed between
rollers and washed in water at 122 to 140 F., to eliminate the

decomposition-products that have not become fixed on the fibre.

In addition to being waterproof, the treated fabric is said to take

any kind of dye well, the hydroxides on the fibre also acting as

excellent mordants. The fabric is waterproof but not airproof.

FELTON'S RECIPE.

The waterproofing of cotton and linen fabrics is effected with
zinc or cadmium chloride, or sulphate, in conjunction with ammonia.
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The solution used contains about 3 parts of crystallised zinc sulphate
or staunous chloride (sp. gr. 1*48), and 2 parts of ammonia (sp.

gr. 0*875). The fabric paper may also be treated is placed in a

lead-lined tank, provided with a system of rollers enabling the

material to be run through at a velocity of 25 to 30 yds. per minute,

according to the thickness of the fabric to be saturated with the

waterproofing medium. On leaving this bath, the fabric, etc., is

fed between cylinders, the pressure of which expels all superfluous

liquid, and also hardens the material to some extent. The process
terminates in hanging up the material to dry in a chamber at about

109 F.

KAPPELIN'S RECIPE.

A solution of dextrin or starch is used, with an addition of zinc

sulphate, rosin soap, and borax, the padded fabric being then passed

through a solution of alum. Another similar dressing consists of

starch paste or dextrin (also glue) 3 parts, acetate of alumina 10,

and glycerine 1 part.

SOREL'S RECIPE.

The fabric is washed, to remove dressing, and soaked in soap and
water containing a little stearine or wax, melted by heat. It is then

entered in a solution of alum, zinc sulphate, or lead acetate, which
forms an insoluble soap; after which it is dried and warmed suffi-

ciently to melt the soap in question. After this dressing with

insoluble soap (stearate or oleate of alumina, lead or zinc), the goods
are dressed with a preparation of the said ingredients, in order to

increase their impermeability, and are passed through water to

remove the tendency to stick
;
or they may be strewn with a finely

powdered mixture of stearic acid and clay, or powdered talc.

WATERPROOF DRESSING FOR LINENS AND COTTONS.

Casein 40 parts stirred up in water 300 parts, 1 part of dry-
slaked lime being added by degrees. At the same time 20 parts of

neutral soap are dissolved in 240 parts of water, the solution being
mixed with the former one. After the fabric has been steeped in

the mixture and wrung, it is entered in a solution of acetate of

alumina, at 122 to 140 F., to render the casein insoluble, the goods

being then dipped for an instant into nearly boiling water and dried.

MURATORI AND LANDRY's METHOD OF WATERPROOFING FELT,

WOOLLENS, AND HALF-WOOLLENS.

Woollen or half-woollen felts and fabrics treated by this method,
are said to be improved in texture, durability, felting-power, and
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weight, besides attaining a high degree of impermeability. These

properties are imparted by treatment in a .solution of 100 parts of

potash alum, 100 of animal or vegetable glue, 5 of tannin, and 2

parts of silicate of soda. The solution is prepared in three different

operations :

(1) One hundred parts of potash alum are dissolved in an equal

weight of boiling water. (2) The above amount of glue, preferably
animal glue, is allowed to soak in a vessel full of cold water, until

it has absorbed twice its own weight of the latter. The surplus
water being poured off, the glue is dissolved by boiling ;

and into

this boiling solution are strewn the 5 parts of tannin and 2 parts of

silicate of soda. (3) The two solutions are united, and boiled, with

constant stirring until completely incorporated, which done they are

left to cool, the mass becoming gelatinous.
The proofing bath is prepared by boiling 1 part of the above mass

in 10 to 12 parts of water for three hours, and replacing the water

lost by evaporation. The solution is then cooled down to 176 F.,

the felt or fabric being then entered for half an hour. When
thoroughly impregnated, the goods are spread horizontally on a

table for six hours to allow the liquid to drain off. The spreading
must be performed at the ordinary temperature, and in such a

manner that the goods are uniformly charged with liquid in all

parts. The drainings are collected for use over again.

Prying is effected out of doors in the sun, or in a drying room,
at a temperature not exceeding 122 F., the goods being kept in a

horizontal position throughout, to maintain uniform distribution of

the liquid.

The treated fabric is afterwards dressed or calendered between
rollers heated to 122 F. When the prescribed treatment is carried

out after dyeing, it serves the purpose of fixing the dye completely.
In the case of delicate colours, it is advisable to use very pale glue
and perfectly pure alum.

JACQUELAIN'S PROCESS OF WATERPROOFING LINENS, COTTONS,

WOOLLENS, AND SILKS.

To waterproof linen, cotton, woollen, and silk fabrics, without

affecting their penetrability by air, softness of texture, and the

colour, Jacquelain dissolves 3 parts of alum in 100 of water in a

.wooden vat, mixing this solution with another containing 3 parts
of lead acetate in 300 of water. The solution drawn off from the

precipitated lead sulphate, consists of acetate of alumina and the

surplus alum. The fabrics and articles of clothing to be proofed
are immersed in this liquid for several hours, lightly shaken, and

dried; after which they are brushed and ironed to restore their

pristine appearance.
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Jacquelain was of opinion that the process would be efficacious

only to a certain extent and with thick materials; but Balard

obtained more successful results, finding that lighter cloths, and

even alpaca, when prepared by this process, will hold water on its

upper surface for weeks, without the under side even becoming wet,
and that the water will evaporate without penetrating through.
He also found that when cloth or articles of clothing, treated in the

same way, are left for thirty-eight hours in water, they will be

just as impermeable as before, when dried.

It is quite as justifiable to assume that the alumina compounds
to which the waterproof character is due, will not separate from the

fabric any more than those employed as mordants in dyeing, and

that the treated articles of clothing will remain waterproof as long
as they are fit for use at all. Even, however, should they gradually
lose their waterproof character in wear, all that is necessary for its

restoration is to treat the fabric afresh with acetate of alumina.

Acetate of potash and an excess of alum in the Jacquelain

solution, mixed with acetate of alumina, have no effect, this being

apparently produced solely by the acetate of alumina, which is

probably transformed into the described insoluble acetate, by evapora-
tion of acetic acid, the smell of which can be detected for several

days. The acetate of alumina could, however, be prepared in a

cheaper manner, vi/. by decomposing sulphate of alumina by
acetate of lime, or perhaps by dissolving aluminium hydroxide in

vinegar. Moreover, contrary to the advice of Jacquelain, the liquid
should not be thrown away after being used 2 or 3 times, but

employed until nearly all the acetate of alumina has been absorbed.

Fabrics treated with acetate of alumina are greatly improved in

feel, and are warmer to wear than ordinary fabrics, the air seeming
to adhere more strongly to their surface, a circumstance that is

probably at the bottom of their resistance to water. In foggy

weather, too, the moisture does not condense on them so much
;
and

even when wetted by rain, they retain a smaller quantity of water,

especially if shaken, than ordinary fabrics. Since the combined
action of water and air is the chief cause of the depreciation of the

fabric, the quicker rate of drying ensures longer life.

Alum solution may also be precipitated with carbonate of soda,

and the alumina jelly dissolved in an excess of distilled wood

vinegar. The process is suitable for smooth and milled woollens,

for cottons, and for linen and hempen fabrics. To fix the mordant

and improve the suppleness of the fabric, the proofed and dried

goods are treated with oleic acid, the excess of this acid being after-

wards removed by boiling the fabric in a dilute solution of soda.

Treating the fabric with a solution of sodium oleate gives an

unfavourable result, inasmuch as the mordant can be separated
from the dried fabric by rubbing* and beating. Attempts to fix the
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alumina with water-glass and borax have also failed, better results,

however, being obtained with phosphoric acid, whilst benzoic and
succinic acids proved more favourable, and butyric and valerianic

acids best of all. Butyrate of alumina would undoubtedly make the

best waterproofing substance for fabrics, were it not that the

objectionable smell precludes its use entirely.

Ferric acetate behaves like acetate of alumina, and may replace
the latter in all cases where a light colour is not essential. Chromium
acetate also, prepared by precipitating chrome alum with lead

acetate, has given the same result.

BASWITZ'S RECIPE.

The fabric is impregnated with a solution of vegetable parchment
parchment-paper waste, dissolved in ammoniacal copper oxide

the ammoniacal vapours being removed by an exhaust and absorbed,
in a scrubber, by sulphuric acid. To eliminate the copper hydroxide,
the parchrnented fabric is treated with a suitable acid, the excess of

which is got rid of by treatment with ammonia and washing. A
solution of sulphate of ammonia and acetate of alumina is also

recommended for this purpose, monobasic sulphate of alumina and
ammonia a fireproof substance being left in the fabric, whilst

copper acetate passes into solution.

DOERING'S RECIPE.

The fabrics to be proofed are treated with fatty acid compounds
of metallic oxides, being first padded with acetate of alumina, dried,

and entered in a soap bath. The alumina mordant loses part of its

acetic acid in drying, and becomes insoluble, even though as is

generally the case it still contains a large amount of sulphate of

alumina. If the mordant be prepared from equal parts, by weight,
of sulphate of alumina and lead acetate, the liquid separated from
the precipitated lead sulphate will contain a variable excess of

sulphate of alumina. There is no object in completely precipitating
the sulphuric acid with lead acetate, since the sulphate is decomposed
by the soap just as well as the acetate. The mordant need contain

only sufficient acetate to fix the alumina salts by the formation of

basic compounds, for which purpose equal weights of the alumina
salt and the lead acetate will suffice. There is also no object in

buying commercial acetate of alumina. The case is quite different,

however, when the production of woollens that are water- but not

air-proof is in question ; for, as subsequent soaping cannot be

practised, the acetate of alumina has to do the work alone. In

drying, each fibre becomes surrounded by a chain of microscopic
air bubbles, which adhere with unusual tenacity to the fabric and
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form a water-repelling stratum. In this case, the presence of any
other salt than acetate of alumina is directly harmful. In separat-

ing the dissolved acetate of alumina from the precipitated lead

sulphate, this latter retains a considerable quantity of the former,

to extract which it is repeatedly suffused with water, stirred up, and

left to settle. For the subsequent treatment with soap, it is highly

important that there should not be any surplus of free acid in the

fabric. Now, commercial acetate of alumina always contains free

sulphuric acid, with the result that the mordant contains free acetic

acid (this evaporating in the drying process). Hence the mordant
must be treated with soda, from 1 to 8 parts per 100 being required
for mordants of 9 B., if the addition be pushed to the limit beyond
which a permanent precipitate of basic salt would be thrown down.

This uncertainty is a defect due to the variable composition of

commercial acetate of alumina, and is excluded when crystallised
alum is used, though the latter is dearer. The behaviour of acetate

of alumina at high temperatures is well known
;
but it is advisable

not to produce such temperatures by a direct inflow of steam, an

immediate deposition of basic salt being caused at the point of inlet,

though it redissolves on cooling. In preparing the soap bath, it is

important to remember that an aqueous solution of soap is capable
of taking up fats, resins, and mineral oils that have been melted with

wax, and even rubber solution, so that not merely an emulsion, but

a true solution is formed. The wax consists of Japan wax, and the

rubber solution is a strained 10 per cent, solution of best Para rubber
in oil of turpentine or camphor-oil. The following quantities are

required per sq. yd. of fabric : tallow soap 1 oz., Japan wax th oz.,

Para rubber in solution 22 grains, good boiled oil 15 grains, dissolved

to make 1 pint of liquid. The Japan wax is melted and mixed
with the rubber solution and boiled oil, J Ib. of a hot-saturated

solution of liver of sulphur being added for every Ib. of rubber
taken. When all has been mixed, and a smell of sulphuretted

hydrogen is apparent, the mass is put into the boiling soap solution,
which is then ready for use. This treatment fills the pores of the
fabric well, since in proportion as the soap is decomposed by the

alumina, the adjuncts are thrown down as well and adhere to the
fibre. The degree of waterproofing attainable is equal to a pressure
of 1 2-inch es gauge, whereas the fatty acid compound of alumina

produces only a slight effect by itsjrff. The liver of sulphur is

easily melted, and deposits very finely divided sulphur under the
action of atmospheric carbonic acid, its action on salts of alumina

being powerful and well known. If a piece of fabric, impregnated
with acetate of alumina and dried, be padded with a weak solution

of liver of sulphur, the fabric at once becomes transparent, a sign
that the aluminium hydroxide has been precipitated. Hence it has
a loosening effect on the dried alumina mordant.
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MUZMANN AND KRAKOWIESEfi's RECIPE.

Dissolve 50 parts of gelatine, and 50 of tallow soap in boiling

water, adding 75 of alum, making the whole up to 1900 parts with

water, and cooling down to 50 F. The fabric is immersed in this

solution until soaked right through, after which it is taken out, dried,

washed, re-dried, and finished on the calender. In this process the

soap is partially decomposed by the alum, either free fatty acid being

liberated, or an acid fatty-acid compound formed. The gelatine
forms an insoluble compound with the alum. The free fatty acid,

or the acid fatty-acid compound, is suspended in the liquid, and is,

for the most part, thrown down on the fibre along with the gelatine
and alum.

BLED AND DUJARDIN'S RECIPE.

The fabric is dipped in a solution containing : zinc sulphate
10 parts, sannous chloride 10, calcined magnesia 2, Carragheen
moss 10, mallow root 4, linseed 2, gum arabic 1, and stearine 4 parts,

in 1000 parts of water, and is then mordanted in a bath of acetate

of soda.

BRAFF'S RECIPE.

Seventy parts of alum are dissolved in 2000 of water, and
15 parts of lead acetate in 500 of water, the two solutions being
mixed and filtered.

HERMANN COHRS' RECIPE.

According to this recipe, fabrics and articles of clothing are

waterproofed without, so it is claimed, affecting the colour, softness,

or permeability of the material, to any appreciable extent. The

preparation consists of a mixture of 5000 parts of hot water, 200 of

alum, 175 of water-glass, and 300 of white vaseline, the mixture

being thoroughly stirred and applied with a brush to the front of

the article to be treated. The latter are spread on a long table,

and after being suitably heated are coated with the preparation,
and exposed for ten to fifteen minutes to a dry heat of about 158 F.,

being then ready for use.

VARIOUS WATERPROOFING RECIPES.

(a) Lead acetate and alum in equal quantities, dissolved by
stirring in hot water, the mixture being poured into a vessel

containing hot water. The fabric is soaked in this liquid, and then

dried without wringing.
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(b) Seventeen parts of isinglass are boiled in water until dissolved,
and in the meantime 35 parts of alum are dissolved in 1000 of water,
and 10 parts of soap in 500 of water. The solutions are strained

separately through a coarse cloth, and mixed. The liquid is heated

for use, and is brushed on to the inner side of the articles of clothing
to be proofed. This treatment makes the fabric waterproof, but not

airproof.
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FIREPROOF DRESSINGS

THE very high inflammability of certain light fabrics and materials

has frequently been the cause of very grave accidents, and many
attempts have therefore been made to impregnate these materials in

such a manner as to guard against the danger successfully.

Special attention is merited by the endeavours that have been
made for some time past, especially by English manufacturers, to

introduce preparations for impregnating fabrics so as to make them
uninflammable. In view of the too frequent recurrence of regrettable

accidents, caused by the readiness with which lightly woven dress

materials ignite when brought into accidental contact with a flame,
a welcome must be accorded to the attempts on the part of the

manufacturing industry to provide these materials with dressings
that preclude the risk of ignition.

With regard to the means adopted, it may be premised that no
known substance is able to preserve combustible bodies from
destruction by charring under the protracted influence of fire.

Many salts, however, have the property of temporarily protecting
from destruction the substances which they are impregnated, and of

rendering these substances uninflammable on contact with flame

a result that is so far satisfactory, inasmuch as a body that is merely

glowing is less dangerous than one in actual ignition. The most

satisfactory experiments in this connection were those performed by
Gay-Lussac, who found generally that salts which leave behind an

unfused, earthy residue when heated, and also those which do not

fuse except at a very high temperature, cannot accord such a degree
of protection as is imparted by salts that fuse at a relatively low

temperature, and thereby cover the surface of the combustible

material with a glassy coating, e.g. borax. Volatile salts, such as

sulphate of ammonia and sal ammoniac, are also efficacious, their

vapours mingling with those liberated by the heated fabric or other

material and lessening their inflammability. The most efficient

were found to be those salts which combine the two properties,
such as the borate and phosphate of ammonia, either alone or

204
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in conjunction with sal ammoniac. The solutions used must be

concentrated, and the fabric, etc., thoroughly impregnated therewith.

One of the best known substances for preventing inflammability is

alum, although it belongs to the inferior substances of Gay-Lussac's

classification, since it leaves an unfused, earthy residue behind when
heated. Nevertheless, a fabric that has been passed through a

solution of alum and then dried, will only char on heating, on which
account alum is often used for dressing white curtains and other

white fabrics. Even the addition of a small quantity of alum in

starching the goods is sufficient to render them incombustible,
inasmuch as they will only glow and char when attacked by fire,

but will not burn with a flame. Before using the solution for

coloured fabrics, a trial should be made, because alum acts on many
dyes and alters their colour. The effect will be much greater if

acetic acid or sulphuric acid be used along with the alum. In the

case of linen and cotton fabrics, such as are used for bed and
window curtains, a solution of neutral tartrate of potash will also

suffice, the same applying to solutions of common salt, ferrous

sulphate, sulphate of lime, and various other salts.

According to Woehler, a solution of neutral tartrate of ammonia
is able to dissolve a large quantity of lead sulphate, at a temperature
of 176 F.

;
and fabrics impregnated with this hot solution can only

be ignited with difficulty. If, however, they are exposed to a high

temperature for some time, the whole of the organic substance will

be consumed to ash, asphyxiating fumes being given off.

Masson recently recommended calcium chloride for fireproofing
fabrics. Owing, however, to the ease with which this salt is

decomposed, he employed the double salt of calcium chloride* and
acetate of lime which can be obtained in the form of crystals by
dissolving equal weights of the component salts and allowing the

solution to evaporate slowly. The crystals may be dissolved in

water, though care is necessary, since the double salt readily under-

goes partial decomposition by water. The object is most easily
achieved by employing warm ammonia as the solvent. The fabric

to be proofed is saturated with the solution and then dried.

When proofed articles are washed, the water extracts the

protecting salts, and they must therefore be impregnated afresh

after each washing. Doebereiner, in criticising the various means

employed for preventing inflammability in fabrics, made favourable

mention of tungstate of soda as giving excellent results and

possessing the valuable advantage of not affecting sensitive dyes.

B. HOFF'S RECIPE.

The vanadic acid salts recommended by Hoff are claimed to be

superior to alum or borax, since (like tungstates) they do not injure
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the colour, nor do they produce white streaks on the surface of

the material.

FERSMANN AND OPPENHEIM'S RECIPE.

A 20 per cent, solution of tungstate of soda is recommended for

lireproofing fabrics, a cheaper alternative being a mixture of

tungstate and phosphate of soda, a 28
J

Tvv. solution of the former

being treated with 3 per cent, of the latter salt. In this mixture

no sparingly soluble bitungstate of soda which crystallises out and

thus weakens the solution is formed, as is the case with the

neutral salt.

From another source it is gathered that tungstate of soda is well

adapted for impregnating articles that are to be washed. A 20 per
cent, solution of this salt is used lukewarm, the washed articles

being simply dipped in the solution, well wrung, and ironed. For

starched articles, the tungstate solution may be used in preparing
the starch. Tungstate of soda is soft and of tallowy consistence

properties which greatly facilitate ironing. As stated above, it is

desirable to add a little phosphate of soda, in order to prevent the

formation of the sparingly soluble bitungstate.

Since the tungstate melts only at red heat, and does not decom-

pose at high temperatures, the fabrics impregnated with this salt

can be ironed with a hotter iron than if treated with any other

fireproofing preparation. On the other hand, tungstate of soda has

the drawback, in comparison with sulphate of ammonia, of being
much dearer.

The addition of phosphate of soda makes the tungstate rather

more fusible, and therefore improves it as a fireproofing agent. Like

sulphate of ammonia, tungstate of soda is suitable for use with the

finest and lightest fabrics, and does not produce any change in the

most sensitive colours.

FLECK'S RECIPE.

Fleck uses sulphate of ammonia which had been already
recommended the solution ranging in strength from 9 to 20 per

cent., and the concentration increasing with the lightness and

inflammability of the material. A 9 per cent, solution (1 part of

sulphate of ammonia to 8 parts of water) is well adapted for thin

linen or cotton fabrics, laces, muslin, or tarlatan, whilst a 10 per
cent, solution will fireproof coarser fabrics, such as sailcloth,

sacking, etc.

GLEICHMAR'S RECIPE.

Sal ammoniac 40 parts, borax 10, and common salt 5 parts, are

dissolved in 300 parts of hot water. The fabric is soaked for an
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hour in the boiling hot solution, then lightly squeezed, and hung
up to dry. For impregnating white ball dresses, 30 parts of starch

are boiled with 500 of water, and into this preparation is stirred a

solution of 60 parts of sal ammoniac, 15 of borax, and 8 of common

salt, in 500 parts of hot water. The method of application is the

same as just described.

GlMENEZ AND GlUGOGEN's RECIPE.

Oak bark is extracted with brine, and the resulting solution is

mixed with zinc sulphate, sal ammoniac, and fish glue, the whole

being heated, filtered when cold, and used for impregnating the

fabric.

J. A. MARTIN'S FIREPROOF DRESSING.

(a) For Light Fabrics : 8 parts of pure sulphate of ammonia,
2 1 of pure carbonate of ammonia, 3 of boric acid, 2 of pure borax,
and 2 of starch (or 0*4 part of dextrin or gelatine) are dissolved

in 100 parts of water, the fabric being entered at 100 F. and fully

soaked, after which it is lightly wrung, and dried in the air. The

proportions of starch, dextrin, or gelatine can be modified according
to the degree of stiffness desired.

Another recipe : Sulphate of ammonia 5 parts, boric acid 3,

borax 2, and water 100 parts. The liquid is used at 212 F.

(b) For Coarse Fabrics, Ropes, etc. : Sal ammoniac 15 parts,

boric acid 6, borax 3, water 100 parts. The fabric is dipped for

fifteen to twenty minutes in the boiling hot solution, lightly wrung,
and dried.

NICOLL'S FIREPROOF DRESSINGS.

(a) Alum 6 parts, borax 2, tungstate of soda 1, dextrin 1 part
in soap and water. The dextrin is intended to make the salts stick

better to the fabric.

(b) Sulphate of ammonia 4 parts, carbonate of ammonia 1,
boric acid 1, borax f, starch 1, water 50 parts. The solution is

heated to boiling point before the fabric is immersed.

(c) Boric acid 2 parts, sal ammoniac 7, potash felspar 2,
gelatine f ,

starch paste 25, water 50 parts. The mixture is applied
to the fabric with a brush.

PATERA'S FIREPROOF DRESSING.

Three parts of borax and 1J of sulphate of magnesia are dis-

solved in 20 parts of warm water. The fabric is immersed until

well soaked, and is then squeezed, wrung, rolled up in a cloth,
and ironed. Starch may also be added to the solution.
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EISNER'S METHOD OF FIREPROOFING FABRICS.

Dry, white commercial sulphate of alumina is dissolved in water

so as to obtain a saturated solution without heat, this solution being
then treated to an addition of a cold-saturated solution of phosphate
of ammonia, so long as a white precipitate of phosphate of alumina

is formed. Sal ammoniac, either in sticks or as a saturated solution,

is next added until that precipitate is completely redissolved, and a

clear liquid is obtained. Trial strips of linen and muslin, steeped in

this preparation for twenty-four hours and then dried, charred at the

edges when exposed to direct contact with flame, but did not ignite,

so that the method is adapted to prevent combustible substance from

taking fire.

HOTTIN'S RECIPE.

A solution of phosphate of lime is supersaturated with ammonia,
filtered, decolorised with bone black, and concentrated by evaporation
for an hour, after which it is treated with 5 per cent, of gelatinous

silica, further concentrated to a crystalline mass, dried, and powdered.
This mass is mixed with a solution of 35 per cent, of gum and 35

per cent, of starch solution, and used for impregnation.

INTYRN'S RECIPE.

This composition for rendering combustible substances incom-

bustible, consists of sulphoricinate of ammonia, borax, sal ammoniac,
alum, tungstate of soda, and silicate of soda.

FIELDING'S RECIPE.

Eighty parts of alum are dissolved in water, 16 parts of lead

acetate being added, and the liquid decanted from the resulting

precipitate of lead oxide. In this solution the fabric is immersed
for a short time, and is then transferred to a solution containing
32 parts of glue, 16 of fish glue, and 8 parts of gum arabic, in

water.

THOURET'S FIREPROOF DRESSING.

This preparation consists of a solution of : phosphate of ammonia
3 parts, sal ammoniac 2, sulphate of ammonia 1, and a little potassium

chloride, in 45 parts of water.

Washable fabrics are treated in the liquid in the usual manner,
and though rendered somewhat stiffer and harder than otherwise,

the difference is so slight that even the finest cloths do not suffer

in value or appearance.
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SULLIOT AND DAVID'g RECIPE.

This method is for fireproofing fabrics of all kinds, especially
theatrical curtains, decorations, etc., that require to be rendered

uninflammable, by impregnating or coating them with a solution

of various salts of a suitable character. All borates, phosphates,

silicates, and bases that are soluble in water, or even such as are

insoluble, e.g. biborate of lime, form salts with sugar, glucose, or

molasses (which is a mixture of the two), these salts (saccharoborate
of lime, soda, potash, magnesia, alumina, or ammonia) protecting
fabrics from combustion, owing to their non-crystalline character.

The borates are either insoluble, e.g. borate of lime, or else insuffi-

ciently soluble in cold water (e.g. borate of soda) to be used for

impregnation, on which account, and by reason of their tendency
to effloresce and fall off, they are not used. When mixed with

sugar, glucose, or molasses, however, the crystallisation of these

borates is prevented, and the capacity of the sugar, etc., for

absorbing large quantities of the dissolved salts enable these latter

to be used for the fireproofing of fabrics, the fibres of which are

penetrated by the mixture and retain same permanently. Solutions

of this kind, of 10 B. strength, are used cold, and coarse materials

are treated with an excess of solution.

The essential feature of the method consists in the addition of

sugar, glucose, or molasses to the solutions of the aforesaid salts,

which undoubtedly possess the property of incombustibility.
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SPECIAL FINISHING PROCESSES

IMPARTING A SILKY APPEARANCE TO VEGETABLE FIBRES.

1. THE method proposed by Gedge is intended to bleach the

crude vegetable fibres and, by a process of animalisation, not only
to increase their affinity for dyestuffs, but also to impart an external

resemblance to silk. The bleaching consists in successive treatment

with caustic soda, hydrochloric acid, and bleaching powder; the

animalising in impregnating with sugar solution, followed by drying,
and treatment with a mixture of nitrous acid and sulphuric acid,

which converts the sugar into nitrosaccharose and the cellulose into

dinitrocellulose. The idea of using nitrosaccharose is not a new one,

having been formerly recommended by Bonneville, the latter also

adopting the more rational course of applying nitrated sugar to the

fibre. Whether the direct nitration of the textile material, pre-

viously mordanted with sugar, and the inclusion of cellulose into

the nitration process, is practicable and advisable, is a matter for

consideration
;

at all events, the method proposed by Kullmann for

the production of nitrocellulose in order to fix basic dyestuffs has

not yet been worked. The nitrated fibres are rinsed, dipped in

boiling soap solution, and washed. Although they are claimed to

absorb dyestuffs of themselves, the animalised fibres are mordanted

with tannin, fixed with tartar emetic, which salt, in the event of

the vegetable fibres being mixed with silk, would cede to the latter

a certain amount of antimony, thus lessening the porous and attrac-

tive properties of the product. The antimony really serves merely
to fix the tannin, and does not leave the fibre in dyeing. The

impregnated fibre is then carded either alone, or mixed with silk

or waste silk. For this purpose it is dressed with a preparation

consisting of water, olive-oil soap, glycerine, and wax, boiled to a

thick dressing, and applied in the usual way.
The method serves to load silk or woollen yarns and fabrics,

with an alkaline silk or wool solution, and improve its defects.

Mixtures of alkaline solutions of silk and wool, or of silk and

feathers, etc., may also be used for coating other textile fibres.
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2. According to Holsemann, a solution of silk or wool fibre in

alkalis is prepared, and when of the desired concentration (depend-

ing on the character of the fibre to be treated), the previously

damped material (crude fibre, yarn, or fabric) is immersed in the

silk or wool solution for some time, and then dried.

Silk or wool fibre, or down, is dissolved in caustic soda and used

for soaking the fabric, which is then entered in a bath of sulphuric

acid, followed by careful rinsing. The fabrics treated in this way
may be bleached or dyed.

The bath of silk or wool solution may be used either cold or hot,

according to the character of the fibres. The process does not

require any special auxiliary assistance, such as the use of an

electric current, a vacuum, etc., the result being complete without,
and indeed so good that the fabric can be bleached and dyed with-

out losing the acquired silky or woolly character. Yarns and
fabrics treated with silk solution are finished by hot pressing, beat-

ing, stretching, etc., in just the same manner as employed for

developing the lustre and scroop of silk. The silk and wool solu-

tions may be prepared in the known manner, the properties of the

fibre to be treated being, however, borne in mind. A particular
feature about the process is that it enables inferior, dull silk to be

considerably improved by the aid of dissolved silk of better quality
and lustre. By suitably repeating the treatment, the weight of silk

(tussah silk especially) can be increased, by depositing silk on silk,

and thereby cheaply replacing the troublesome processes employed
for loading silk, particularly silk for weaving. The deposit of silk

produced by the process adheres with remarkable tenacity to all

fibres.

As regards wool solution, this also is prepared in a manner

corresponding with the properties of the fibres to be treated. The

deposit thrown down on the fibres gives the latter the exact

appearance of wool, and the treatment in the prescribed baths

makes the vegetable fibres curly. Cocoanut fibre and waste from jute,

flax, hemp, etc., treated by this process, find their sphere of applica-
tion increased by the acquired resemblance to animal fibre. Flax
and cotton fibres, yarns, and fabrics are made to resemble carded

wool, whilst China grass and hackled flax become like worsted.

Very remarkable effects are obtained by impregnating the vegetable
fibres first with silk solution and then with wool solution or vice versa,

especially when the treatment is applied for u suitable length of

time. These effects may be compared, on the one hand, to strewing
a silken surface with velvety particles, and, on the other, to the

decoration of a velvet surface, with specks of silky lustre. By
selecting a suitable solvent, the solutions of silk and wool may be

used in a mixed condition.

3. Mueller's Recipe : To obtain a silky lustre, 1 part of silk

I
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waste is dissolved in 6 to 8 parts of hydrochloric acid (25 B.) or in

an ammoniacal solution of copper, nickel, etc. After a brisk boil-

ing, the liquid is clarified, and filtered through quartz sand, and
then diluted until a slight cloudiness is observed, whereupon it is

ready for use.

4. Silk Solution and Simili Silk : The process consists more

particularly in the combined use of acetic acid, heat, and pressure,
with the important condition that the weight of the acid and the

extent of the heat and pressure may be varied. The method
described below is said to have answered well in practice.

Equal weights of silk and acetic acid are taken, the silk being
dissolved in a closed vessel under a pressure of 10 to 12 atmospheres,

by steam heat. By increasing the proportion of the solvent to

2, 3, 4, or more times the weight of the silk, the steam pressure

may be reduced to about 6 atmospheres. The resulting solution

may be used to smoothen textile fibres, and for the finishing of

fabrics in such a manner as to enable them to absorb brilliant

dyes ;
it will also act as a varnish for a great variety of substances

such as wood, rubber, leather, guttapercha, resinous substances, and
metals of all kinds.

Hemp, jute, China grass, flax, etc., are among the substances

said to be capable of treatment by this process ;
and the application

of the solution to these fibres is performed in the following
manner :

Flax, previously bleached in the usual way, is treated in a bath
of caustic potash or soda (sp. gr. 1'03) for about two hours at

212 F., whereby the extraneous constituents are eliminated from
the cellulose, chief among them being the resinous bodies enveloping
the fibres.

The flax, after repeated rinsings in clean water, is boiled in a

bath of soft soap for half an hour, then washed in clean water,

rinsed, and dried. It is now pure cellulose, and may be treated like

cotton.

It is sufficient to dip the cellulose for four to five minutes in a

mixture of nitric acid and sulphuric acid, which converts the cellulose

into pyroxylin, this being then washed in clean water until the

washings no longer show any trace of acid. The nitrated fibres are

dried at the lowest possible temperature, and then reduced without

destroying the nitrogenous material. The cellulose is placed in a

hermetically closed vessel, the air in which is exhausted until

the pressure does not exceed 10 mm. of mercury gauge. The
cellulose is then transferred to a bath of bisulphate of soda, or

other substance that liberates sulphur dioxide when treated with
an acid, for which purpose phosphoric acid is recommended. In
order to reduce the nitrocellulose, the sulphur dioxide must be
allowed to act in the nascent state on the nitrocellulose, which
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latter has previously been dried in vacuo. After this treatment

the fibres are placed in an autoclave, where they are disposed so

that no two fibres are in contact, or the silk will not be deposited

uniformly all round them. The vessel is charged with the solution

of silk (sp. gr. 1*28) already described, and, being closed, steam

is admitted through the false bottom or spiral pipe, until the tem-

perature has risen to 374 F. The material is left for at least

fourteen hours in the silk solution, during which time a powerful
current of dynamic electricity is passed, until the examination of a

test sample shows that there is no more silk left in solution. The
electric current causes the silk to deposit on the vegetable fibres, and
the latter are then capable of absorbing coal-tar dyes.

SILVERING AND GILDING SILK.

The silk is soaked in a 5 per cent, solution of potassium iodide,

dried, and transferred to an artificially lighted room, from which

daylight is excluded, where it is steeped with a 5 per cent, solution

of silver nitrate containing a few drops of nitric acid, the silk being
taken out after a few minutes, and pressed between blotting-paper.
The silk has now acquired a yellow tinge, due to the formation of

silver iodide. It is next exposed to daylight, care being taken that

the exposure is complete all over
;
and in a few minutes is immersed

in a 2 per cent, solution of ferrous sulphate containing a little sul-

phuric acid, whereupon a grey coloration appears, due to the

deposition of metallic silver on the silk. After washing in clean

water and drying, the silk is burnished with a hard smooth object,

preferably glass, which develops a metallic lustre. The existing
film of silver is, however, too thin, especially when intended to be

gilt, and must be strengthened by the following operations. The
silk being finished as above, but not dried, is immersed in a dilute

aqueous solution of potassium iodide, containing a little tincture of

iodide and a few drops of silver nitrate solution. This bath con-

verts the silver into silver iodide again ;
and by re-entering the silk

into the silver bath and then in the ferrous sulphate solution, the

deposit is considerably strengthened. This silver deposit is trans-

posed into gold, by immersing the silk in a very weak bath of gold

chloride, the high affinity of chlorine for silver soon resulting in the

formation of silver chloride, whilst metallic gold is deposited on the

silk. The silver chloride is dissolved in a solution of hyposulphite
of soda, leaving the pure gold behind on the fibre. When dry, the

metallic lustre of gold can be developed by burnishing, provided the

deposit be sufficiently thick
; whereas, if the film be too thin for this

purpose, the colour produced will range from green to purple,

according to the amount of gold present.
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SACHS' PRINTING PROCESS.

This process is one whereby fabrics and materials, whether

plaited, knitted, embroidered, crocheted, or made in any other way,
or any non-metallic articles, can be prepared either for being printed,
or as a medium for printing fabrics or other materials, or for the

preparation of matrices for printing and other purposes.
The ordinary printing process entails the preparation of printing

cylinders or surfaces, which are either engraved with the design to

be printed, or electro'd from leaden matrices produced by pressure.
The process now to be described is a direct one, inasmuch as the

article to be reproduced by printing is rendered suitable for applica-
tion either as a printing medium itself, or employed for the

production of printing cylinders by casting or pressure. For direct

use, the fabric or material must be prepared in such a manner as to

convert it into a printing medium, and this can be accomplished in

two ways : by electroplating, or by chemical means.

For the electro process, the fabric, etc., is treated, wholly or

partially and on one or both sides, with a layer composed of one or

more metals. The article is rendered electrically conductive by
coating it with graphite or other substance, and is then placed in

one or more electroplating baths, wherein the fabric is coated with a

film of metal.

The chemical process is carried on in the following manner :

The fabric is impregnated by dipping in a suitable solution, e.g.

lead acetate or other well-known substance, and is then treated with

an acid (e.g. sulphurous or sulphuric acid) and a salt (e.g. hypo-

sulphite of soda), this fixing the metallic substance. Good results

can be obtained, without any metallic substance, by using chrome

gelatine or similar bodies, and also with rubber solutions or composi-
tions, or by putting the fabric through a process of tanning.

The article may
1
also be coated, without any preliminary

treatment, with a paint or varnish (e.g. white lead ground in oil,

shellac varnish, etc.). It is sometimes preferred to coat the fabric

with gelatine, and then treat it with tannic acid, chromic acid, or

other suitable acid. The fabric is coated with chrome gelatine and

albumin, and is exposed to the light under any convenient fabric, so

that a photographic image of the pattern of the latter is obtained,
the exposed portions being thereby rendered more or less insoluble.

By washing out the soluble portions, a facsimile of the original

pattern is obtained, and can be prepared for use as a printing medium

by either the above electro or chemical process. The facsimile may
also be used for reproducing the original by photographic printing.

By the electro process, the design may be reproduced full size,

reduced or enlarged. The printing surfaces produced in this way
can be inked by means of rollers, brushes, etc., and the impression



SPECIAL FINISHING PROCESSES 215

transferred in any suitable way. For example, when a prepared,

closely woven fabric is used as printing surface, the impression is

transferred to the fabric to be printed, by bringing the same in

contact with the pattern on the printing surface.

If, on the other hand, a prepared, open fabric be used as the

printing medium, this can be either supplied with colour (inked) as

described, and the pattern transferred by pressure to the fabric that

is to be printed, or else the colour is passed through the interstices

of the pattern, so that a negative impression is produced on the

fabric to be printed. The prepared fabrics, etc., to be used as

printing media, are arranged either on cylinders or plates, or else on
endless bands, so as to be adapted to print fabrics, etc., on one or

both sides, or several pieces at a time. These arrangements are

illustrated in Figs. 35 to 37.

Fig. 35 show? an apparatus for printing a fabric on both sides,

and adapted for use with one or several colours.

A is the printing plate or medium of open fabric, and mounted
as an endless band on the rollers B and B\ which can be rotated

together or separately. C is the backing roller, made wholly or in

part of elastic material, and D is the fabric to be printed, this being
fed to the apparatus in any convenient manner. Colour is applied
to the outer surface of the printing medium A from a duct E, and
this colour is transferred to the material D, on coming in contact with
A between the rollers B and C. Another colour is supplied to the

roller B from a second duct F, and this colour is forced through the

interstices of A on to the fabric Z>, which is thus printed in two colours

at the one operation. If the fabric is to be printed on both sides, C
is either transformed into a printing cylinder, or into a guide roller,

carrying a second printing medium. The printing medium, which

may be of the same kind as the lower one, receives colour from the

duct G or similar appliance. If the printing surface A is not of

open material, the colour duct F is omitted.

An apparatus for printing a number of pieces of fabric D simul-

taneously is shown in Fig. 36. Here, A is the printing cylinder,
C are the backing rollers, and E the colour ducts. For printing a

fabric with several colours, use may be made of the apparatus shown
in Fig. 37, in which the ducts E are charged with different colours,

and the inking rollers E' are provided with recesses a a, so that their

contact with A is interrupted at intervals, thus leaving blank spaces
on the printing roller for the reception of colour from one or other of

the remaining ink rollers at the predetermined time.

Designs or portions of same may also be cut out and attached to

the surface of the printing roller
; and these then receive the colour

to be printed, in the same manner.

If different colours arc to be printed on small articles, the colour

ducts must be arranged on a flat surface, the printing surfaces being
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then brought in contact with them and then with the fabric to be

printed, the latter being placed either in direct or indirect contact

with the printing surface or surfaces. The colour can be transferred

from the ducts to the printing rollers, either direct, or by the inter-

mediary of other rollers. If various patterns are to be produced,
either in one or more colours, on a smooth or any other fabric, the

FIG. 36.

FIG. 35.

FIG. 37.

FIGS. 35, 36, and 37. Sachs' apparatus for printing fabrics.

latter may be printed with mordants and then dyed ;
or resists may

be printed on dyed or printed fabrics.

Openworked fabrics can be printed in considerable number at one

time, by stretching them in frames or clips, with the printing pattern
above or below, or one above and another below, the colour being
forced through the whole either by the aid of a vacuum (on the

side remote from the colour duct) or pneumatic pressure. The fabrics

to be printed may also be either in the cold or warmed state. Direct
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impressions or castings may be taken, by the electro or other process,
for printing or other purposes. For instance, the prepared fabric or

material is applied to a cylinder, and a hollow plaster-casting or

rubber impression is taken, the inside of the casting bearing the

form of the fabric on the cylinder. An electro of the interior of the

plaster cast will furnish a cylinder suitable for printing.

FLEXIBLE MOTHER-OF-PEARL DESIGN ON VARIOUS FABRICS.

The following method gives a flexible nacreous finish that

sparkles brilliantly, stretches in any direction, is devoid of any
roughness, and will not detach from the fabric even when vigorously
rubbed.

A thin sheet of rubber, of the same size as the design, is laid on
an elastic backing and covered with a copper stencil perforated with
the design. Over the stencil is laid the fabric to which the mother-

of-pearl is to be attached. On passing a hot iron over the fabric, the

heat melts the rubber under the stencil, and the joint pressure of

the iron and elastic backing forces the adhesive through the stencil,

so that the design is reproduced in rubber on the fabric. Powdered

mother-of-pearl is then strewn over the fabric and pressed down
smooth with the hot iron, such as does not adhere being removed

by a soft brush. This done, an extremely fine crepe fabric, damped
with gum water, is laid over the mother-of-pearl design and, when

dry, is attached to the ground fabric by suitably embroidering it on
the tambour machine, with a design appropriate to that of the

mother-of-pearl.
The mother-of-pearl dust is held firmly by the adhesive, and is

protected from crumbling by the overlying crepe which, being of very
fine texture, does not appreciably lessen the sheen of the mother-of-

pearl.

METAL LUSTRE FINISHES.

1. Tomson and Irving boil fabrics and yarns, previous to dyeing,
in a solution of a copper, lead, zinc, or silver salt, and then enter them
in a bath of hyposulphite of soda, potash, or ammonia. The process
is particularly adapted for woollen and half-woollen yarns and fabrics.

To dye 4 Ib. of fabric or yarn black or brown, the material is boiled

for half an hour in a bath of 4J oz. of copper sulphate, 2 oz. of

cream of tartar, and 44 gallons of water, followed by washing it in

water and dyeing in the usual manner, 3J Ib. of Campeachy wood
and 1 Ib. of fustic being preferred for black. After washing, drying,
and redrying, the goods are placed for ten to fifteen hours in a bath
of 44 gallons of water and 2J oz. of copper sulphate (dissolved in 18
oz. of ammonia), at a temperature of 150 to 176 F. The goods are

then washed and dipped for ten to fifteen minutes in a bath contain-
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ing 1| fluid oz. of alkali hyposulphite (40 B.), after which they are

washed again and finished in the usual way. Grey, lavender, or

similar colours may be obtained with a salt of lead, zinc, or silver.

Lead acetate is the best lead salt for the purpose ; and of this 18 oz.

dissolved in 44 gallons of water, will suffice to treat 4| Ib. of

material, which is boiled therein for half an hour, washed, dyed as

usual, treated with alkali hyposulphite, washed, and finished as

usual. Zinc sulphate, used in the same proportions and same way,
is the most suitable zinc salt. When silver is used, the material is

first entered in the aforesaid copper bath, washed, dried, and treated

for ten to fifteen minutes in a bath of 44 gallons of water (at 122 to

140 F.), containing not more than f oz. of silver nitrate. Treatment
in the alkali hyposulphite bath, followed by washing and finishing,

completes the process.
To impart a metallic lustre to cotton fabrics, a metallic oxide is

incorporated with the fibre by passing the goods through a dyeing
and washing machine, provided with two vats charged with a solution

of lead acetate, copper acetate, or silver nitrate. Treatment with an
alkaline liquor then decomposes the metallic salts and precipitates a

deposit in the fibres of the material, which is afterwards placed in a

closed receptacle into which steam is introduced along with coal gas
or sulphuretted hydrogen, and finally dried and calendered. A very
fine metal finish can be produced by passing the fabric through a

solution of stannous chloride, followed by steaming and calendering.

ADOLF'S CHROME-GLUE DRESSING.

The fabric is coated on one side with a layer of chrome glue, and
is then exposed to the action of actinic light rays. By this means

the fabric can be dyed with wool

dyes and printed in colour, like

wool, by animalising the fibre

wholly, or in part, and exposing it

to light. A subsequent washing
removes all the chrome glue that

has not been exposed and has

therefore remained soluble. The

apparatus for carrying out this

process consists of a glass cylinder,
A (Fig. 38), on the outside of which

FIG. 38. Exposure apparatus for (
on tne wal1 b

)
is attached the

chrome-glue dressing. transparent negative or openwork
design (with the image outward).

The cylinder runs on eight rollers, /, four at each end. In the centre,

C, of the cylinder is arranged the source of actinic light, which light
traverses the cylinder walls uniformly in all parts, and acts on the
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sensitised or printed material. The latter passes over the roller, d

(from the room in which no actinic light is admitted), in the direction

marked by the arrows, and is led round the cylinder, A, which

rotates at the same velocity, being then passed over the roller, e, into

the room again. The admission of actinic light is prevented by the

walls H H, and the light from inside the cylinder is excluded

from the space between this latter and the sheet-metal casing /,

by a thin but opaque material which travels with, and serves as a

backing for, the fabric.

APPLYING SPANGLES TO FABRICS.

By the aid of metallic spangles and small crystals, very fine

effects, resembling the sparkle of diamonds, can be produced on

textiles. The metals (preferably gold and silver) may be coloured in

different ways and stamped in pieces of suitable size, this also apply-

ing to the other crystalline or gelatinous substances used. If

the gelatinous particles do not adhere of themselves to the fabric,

they are intimately mixed with finely powdered gum arabic and

strewn over the surface of the fabric as the same passes over a roller

or rollers, exposure to a jet of steam then softening the gelatine or

gum, and causing the particles to adhere to the fabric, on which they
are then fixed by a passage over a drying cylinder. Instead of

strewing the particles of metal, etc., indiscriminately over the fabric,

designs can be produced by the use of paper stencils.

COLOUR PHOTOGRAPHY ON WOVEN FABRICS.

Bleached, woollen, or silk fabrics are soaked in a solution of 12

parts of bichromate of potash and 6 of sulphuric acid in 100 parts of

water, and are then dried in a rather dark room. On being after-

wards exposed to direct sunlight for about ten to twenty minutes,
the fabric turns pale brown. Potassium cyanide gives a medium
blue colour. Patterns or designs can be reproduced in colour on

fabrics, by exposing the latter (after treatment on the lines sketched

above) under thick black paper in which the pattern, etc., has been

cut out so as to allow the light to pass through on to the fabric. If

desired, this paper negative may be supported on glass, etc. After

sufficient exposure, the fabric is taken from under the negative and

washed, to prevent subsequent darkening of the unexposed portions.
It has been discovered by Gruene that ferrocyanide compounds

will give the best chamois blue, green, and grey shades, whilst

browns, violet, black, olive, etc., can be produced with chromates.

For blue, the fabric is impregnated with a solution of 60 parts of

ferrocyanide of potash, 80 of tartaric acid, and 24 parts of pink salt.

A pale to medium blue is obtained on exposure to sunlight, according
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to the strength of the solution. For green, a solution containing 60

parts of ferrocyanide of potash, 40 of sulphuric acid, and 40 of sal

ammoniac is used.

Chamois is obtained by passing the blue-printed material through
a bath of caustic alkali, the blue being discharged and replaced by
ferric oxide.

Grey and mode colours are obtained by treating the above chamois

in dye baths of gall nuts, logwood, etc. If silken fabrics impregnated
with copper chromate be exposed to direct sunlight, brown shades

are obtained, which can be transformed into a variety of greys, violets,

blacks, and browns by means of different baths of dye.
The same result is furnished by chromate of alumina, except that

the colours are far purer and brighter than those from copper
chromate.

In all cases it has been found that the presence of moisture in

the fabric is specially advantageous and essential to the brilliancy of

the pattern, and the rapid development of same on exposure.

GOLD AND SILVER DESIGNS APPLIED BY HEAT.

According to Kurrer, gold and silver designs, vignettes, etc.,

may be produced on fabrics by the aid of heat. A mixture of

powdered mastic and albumin, in equal parts, is strewn through a

hair sieve over the portions to be silvered or gilt, and leaf metal is

cut into pieces of suitable size and applied to the coated places. The
brass or copper pattern, on which the desired figuring is engraved in

relief, is then moderately heated over a coal fire and laid on the

coated places, the heat melting the powder and causing the leaf

metal to adhere to the fabric. The remainder of the metal can then

be brushed off with a feather. Very fine silver or gilt designs, such

as flowers, arabesques, architectural decorations, etc., can be produced
in this way.

A similar process is employed by Depoully, except that bronze

powders are used, these being mixed with adhesive preparations.

IMITATING EMBROIDERY AND LACE.

According to the French Patent of Guillaume freres, open fabrics

are printed over with a white, opaque mass, which imparts the ap-

pearance of embroidery or lace. The impression can be given by
means of wood blocks or printing cylinders, the colour employed
being prepared from: dry albumin 2 parts, lukewarm water 2,

dextrin syrup 2, and zinc white 5 parts. These proportions may be

modified, and the zinc white replaced by clay, chalk, or magnesia,
whilst casein, guttapercha, or rubber solution may be used in place
of the albumin.
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SILVERING AND GILDING SILKS.

F. Fonrobert uses gold and silver powder, prepared by grinding
leaf metal in gum water, and then washing away the gum. The silk

is mordanted with boiling stannous chloride solution, then rinsed and
entered in boiling water containing the metal powder in suspension.

Finally, the fabric is rinsed and dried. The silk appears to be

covered with a fine film of gold or silver, which can be burnished.

VELVET EFFECT.

A large variety of velvet effects, both simple, shaded, and irides-

cent, can be produced on plain fabrics by means of wool croppings.
For this purpose the fabric is stretched over a long wooden table, by
means of rollers at the ends. A short distance above the table are

arranged two boxes, divided into as many compartments as there

are colours in the design, and these compartments are filled with
wool croppings of predetermined colour. The hopper-shaped boxes

are closed at the bottom by fine wire gau/e or canvas, to ensure

uniform distribution of the wool on the fabric. When the fabric is

coated with glue or other adhesive, and the boxes are drawn over its

surface, the wool drops through the fine perforations and sticks to

the adhesive, thus forming a velvety coating.
To obtain a mingling of the various colours, the boxes are raised

a few inches above the table. A partial mixing of the colours can
l)e obtained by tilting the boxes at an angle, whilst to keep the

various colours well defined, all that is necessary is to extend the

partitions under the boxes, all mixing being then precluded. The
boxes are moved by cords and rollers, mounted on the ends of the

table.

Complex designs can also be produced by similar means, by using
wooden frames in which the design is marked out by strips of metal,
the spaces being filled with variously coloured wool dust. The
bottom of the frame is formed of wire gauze or canvas. On placing
the box over the glued fabric and giving it a slight tap, the wool
dust will fall through and adhere to the fabric in accordance with
the pattern.

Another method is to cover the perforated bottom of the frame
with paper, etc., cut in accordance with the design to be reproduced,
so that the coloured wool will only fall through the portions left un-
covered by the pattern. Other colours may be applied by means of

another frame, similarly provided with a different pattern, thus

enabling complicated designs to be reproduced in a variety of colours.

EMBOSSED METAL, OR COLOUR DESIGNS ON VELVET.

To impress gold, silver, and colour designs on velvet or velveteen
in the piece, the goods are immersed in a bath of porter, or sponged
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over with same on the pile side. The suppleness of the velvet is

restored by passing it through a finish breaker and then through a

brushing machine, the back being afterwards dressed with size as a

support for the adhesive absorbed from the porter by the pile, so

that in the subsequent pressing on the hot cylinder, the adhesives

in the pile and on the back will stick together. The prepared fabric

is rolled and passed under the hot, engraved embossing cylinder,

powdered gold, silver, or colour being strewn over the fabric. When
cold, the superfluous powder is removed by brushing.

METALLISING CLOTHING MATERIALS.

In addition to waterproofing and fireproofing, attempts have been
made to render clothing materials capable of resisting bacteria and
destructive insects.

Maricunt proposes to effect this result by the following process
of metallisation : The material linen, flannel, cloth, etc. is im-

mersed for an hour in a boiling hot bath containing 5 Ib. of copper

sulphate and 1 Ib. of sulphurous acid to 100 gallons of water.

When pressed, mangled, and dried, the fabric is said to possess the

desired property completely. Materials treated in this way may be

washed two or three times before the treatment need be renewed.

BOUILLONNE FINISH.

The undulating appearance known as bouillonne finish can be

obtained by means of an embossing machine, or by hand in the

same way as dress trimmings, etc., are waved and pleated by folding
and stitching. This expensive operation, however, can be replaced

by the method introduced by F. Boland & Co., in which the material

is laid on a coarse network of metal or otherwise, and then pressed
into the meshes of the same by means of blunt studs or pins, either

all over or only in places, according to the design required. The
fabric is next steamed for five to fifteen minutes, or longer, and
then pressed (still

in contact with the network) as long and as

heavily as circumstances demand. After drying in warm air, the

fabric is removed from the net with care. It is found that the

portions which have been forced through the meshes will retain

their acquired shape, even when the material is stretched and

released.



CHAPTER XXII

THE APPLICATION OF DRESSING PREPARATIONS

THE dressings compounded in accordance with the instructions given
in an earlier chapter are applied to the fabric, in order to produce
the effect known as

"
finish."

In the present work we are concerned merely with the actual

methods of applying these dressings, the subsequent operations,
detailed below, being outside our present sphere. These operations

comprise :

1. Smoothing the fabric by damping, steaming, calendering,

mangling, and pressing, as well as by spreading, stretching, and

stenting.
2. Drying, by wringing, squeezing, beating, pressing, and centri-

fugalising, followed by actual drying in the air, or in drying
chambers with a current of heated air.

3. Lustring in the glazing calender, friction calender, and lustring
machine.

4. Folding, lapping, winding, and measuring.
The finishing process is based, not merely on the application of

the dressings whether for stiffening, glazing, or loading but

mainly on the subsequent treatment; and in this connection (Jrothe

divides the process into two chief classes : chemico-physical and

mechanico-physical finish. The former comprises bleaching, dyeing,
and printing, and is chiefly based on the chemical action and
influence of suitable substances on the fabric, so that the fibres

sustain a superficial chemical alteration.

Mechanico-physical finish, on the other hand, is for the purpose
of improving the outward appearance of the goods after the removal
of extraneous impurities. This result is attained by the aid of

pressure, shock, impact, friction, movement, stretching, the applica-
tion of tension in combination with warmth, moisture, and steam,
both in plain and impregnated fabrics. The modifications employed
are extremely varied, according to the character of the fabric and
the special purposes in view, and a great variety of machines for

carrying out these operations are now available. Pressure, for

instance, is applied by presses, calenders, and mangles, a different
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kind of pressure being produced in each. In the press it is distri-

buted uniformly over a given surface for some time
;
in the calender

the pressure acts for only a moment, and only upon a very narrow

portion of the fabric
;
whilst in the mangle it is repeated on the

same places in rapid succession. In this manner the arrangement
of the mechanical appliances can be varied extensively, in order to

meet the requirements of the different kinds and forms of material

and the class of finish desired.

Owing to the changes of fashion, the finish has to be modified,
and therefore it would be useless to classify the properties and

degrees of the various finishes, or to describe them in detail, each

kind of goods having to be treated specially.

Apart from the question how any dressing is to be treated sub-

sequently, the first point is the method of applying it to the fabric.

When the industry was in a lower state of development than at

present, the application of dressing preparations was naturally
effected in a primitive manner, by brushing or immersion, the

surplus being removed by wringing, just as is now done to a limited

extent in the textile industry.
Such methods were evidently unsuited for working on a large

scale, and it became necessary to resort to mechanical appliances,

enabling large quantities of fabric to be dressed, with a moderate

expenditure of time and labour, in a more uniform manner than is

possible by hand.

Without going into the history of these machines, it may be

pointed out that the principles on which they are constructed have

remained almost unchanged, and that at the present time starching
machines are frequently met with in combination with other

machines, especially those for drying. The principle is the same in

all the machines, viz., that the fabric, instead of being passed

through the dressing preparation, is treated therewith in various

ways by one or more rollers, brushes, and special brushing appliances,

special means being again provided for removing the surplus dressing.

Attempts have also been made to employ centrifugal force in the

application of dressings. Thus, Townsend constructed a centrifugal
machine provided with a small central perforated cage for the dress-

ing, the centrifugal force expelling the dressing through the perfora-
tions in the cage and into the pores of the surrounding fabric, which
is afterwards dried, by the admission of hot air, before removal from
the machine.

In connection with the application of dressings by machinery, it

should be borne in mind that the dressing may be applied to one

or both sides of the fabric, and that machines are built for both

purposes, the operation being performed in one or two stages. In
other machines again, the fabric is immersed in the dressing

preparation.
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The starching calender is a machine for applying the necessary

pressure to force the dressing into the fabric, by means of heavy
rollers (bowls) of iron, copper, stone, or wood, according to the

character of the dressing and fabric. The weight of the rollers

being insufficient of itself, pressure is applied by weighted levers,

springs, or screws.

In some of these calenders the dressing is applied by allowing
the fabric to pass through the trough, and then squeezing the

material between rollers; but this is only suitable where the starch-

ing has to be done on both sides. Padding machines are machines
in which the dressing is sprayed into the fabric under considerable

pressure, and specially heavy dressing is carried out in the double

padding machine. Beetles, which are not much used, are machines
in which the fabric is wound on a roller, which is rotated on its

axis at low speed and is subjected to the action of a number of

wood-faced beetles, of wood or iron, which are raised by a shaft and
allowed to fall on to the fabric.

It is therefore evident that the application of dressings is not

confined to merely distributing them uniformly on the fabric, but

extends to forcing them more or less completely into the fibres and
interstitial spaces as well. Hence the construction of the starching
machine will vary with the result to be produced, arrangements

being also made to apply more or less pressure to the rollers under
which the fabric is passed.

DRESSING MACHINES.

Formerly, piece goods were dressed by passing them by hand

through a trough filled with dressing preparation, yarn being dressed

in the hank, wrung by means of a wooden bar, and spread out on
a table, where it was brushed, also by hand, to distribute the dressing.
Then came the simplest form of starching machine, consisting of a

wooden frame, a wooden trough for the starch decoction, and a pair
of maple or beech rollers, mounted above, in vertically adjustable

bearings, for squeezing, the lower roller being turned by a hand
crank and flywheel. The pieces to be starched pass under one or

two wooden guide rollers in the starch, and the surplus dressing is

forced out by the squeezing rollers, after which it is drawn out of

the machine, by hand, and spread out. This type of machine is

still used in small works, and its principle has been retained in the

larger machines, except those for starching on the back of the fabric

only. The hand wheel for driving has been superseded by a belt,

operated from the main shafting ;
the frame is made of cast iron

;

the number of smooth, horizontal tension rods has been increased,
and the feeding of the pieces into the machine has been facilitated

by traverses provided with radial grooves, for spreading and smooth-

'5
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ing out the fabric. The method of weighting the squeezing rollers

has been improved, and the lower roller provided with a pinion that

operates a train of gear driving a delivery roller for drawing the

fabric out of the machine. The material of the rollers has also been

changed from wood to metal brass, copper, or iron covered with

linen, cotton, or rubber. Thus modified, the machine can be used

for padding and various other purposes ;
and the finisher is able to

control the amount of dressing left in the goods, by altering the load

on the squeezing rollers, and by either passing the goods through
the starching trough, or merely between the rollers, the lower of

which is then partly immersed in the dressing.

The lower roller may also be engraved, only the upper one being

faced; or a medium dressing may be given by passing the goods
over a wooden roller, provided with projections and dipping into

the starch. For back finishing, the goods are passed between the

squeezing rollers, the lower one being engraved, dipping into the

starch and provided with a " doctor
"
(scraper), which scrapes the

starch off the surface, leaving only such as is retained in the

depressions of the roller to be applied to the goods. With heavy
finish, the dressing covers the surface like a film or powder, a

circumstance that must be borne in mind when dressing coloured

fabrics. When these are of one colour, the dressing may be

coloured to correspond ;
but this is impracticable in the case of

printed calicoes, which are partly white and partly coloured. When
the goods are dressed on the back only, they cannot be rolled up at

once, but must be passed, face downward, over a drying cylinder ;

but even this method does not entirely prevent the production of a

film on the surface, even if a doctor be attached to the upper roller

to prevent the dressing exuding through the fabric from coming in

contact with the face. Consequently, the use of squeezing rollers

must be discontinued for back finish, in the case of this class of

goods. The object can be accomplished by means of a device, intro-

duced in the sixties, in which the starch trough is freely suspended,
and the goods are drawn along, face downward, underneath, in a

stretched, horizontal position, and conveyed to the steam drier.

The dressing is delivered on to the back of the fabric through an

adjustable, longitudinal slit in the bottom of the trough, the surplus

dressing being kept back by means of two doctors, set a short distance

apart. Still more satisfactory is an ordinary machine, with two

plain, unfaced copper or brass rollers, connected by pinions, so that

neither of them slips over the other. Dressing is transferred to the

lower roller by contact with a cloth-faced roller dipping half way
into the starch trough, and a smaller portion of this dressing is

transmitted to the top roller. This roller turns in the same direction

as the fabric, which runs over and in contact with it, face upward,
so that the dressing is applied to the back. The fabric is held in
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tension and pressed lightly on the top roller, by means of two

vertically adjustable, copper guide rollers (Fig. 39). On its way to

the drying machine, the fabric is scraped by a doctor, which removes

the surplus dressing and returns it to the trough. This device

answers well for stiff dressings, the viscous and constant consistence

of which enables them to distribute better over the unengraved
metal rollers than is the case with boiled starch paste, which varies

in consistence every hour. Other useful appliances for the same

purpose are also available. For instance, in one case the upper
metal roller revolves in the opposite direction to that of the fabric

;

and this roller may be engraved. Again, a single metal roller may
be used, which dips in the dressing and transfers it to the under
side of the fabric direct. This arrangement is found in HummePs
machine for this purpose; and the doctors in this machine are

arranged slantwise against the engraved metal roller, instead of

vertically underneath the dressed fabric.

The yarn starching machine of Haubold arid Merkel consists

chiefly of a long, rectangular starch trough,
a copper roller mounted above the one

side of the trough, and a guide roller,

parallel with the other, in the bottom of

the trough. Both rollers are easily detach-

able. The hanks of yarn are slipped over

the two rollers and revolve with the move-
ment of the latter, through the starch in

the trough, being squeezed by a weighted Fl(}> 39._Arrangement of
roller above the copper roller. The dressed rollers in starching machine,

yarn, after being taken out of the machine,
is again squeezed between a copper roller and a rubber roller,

mounted on the back of the trough.

BAERLEJN'S SIZING MACHINE.

This machine, which is largely used, is equally suitable for wool,

worsted, and cotton yarns, of coarse or fine count, and dyed or plain.
It will turn out ten times the quantity of yarn that can be treated

in a Scottish sizing machine, and is used in combination with air

drying, which is preferable to cylinder drying, inasmuch as it gives
a tougher, smoother, and rounder thread. Moreover, the yarn is

not stretched at all, and thus retains its elasticity, so that inferior

yarns handle as well as better qualities sized in other machines.
The size is more effectually pressed into the yarn and adheres better,
the consumption of size is reduced, and the yarns do not become

ropy.
The machine can be used for a variety of purposes, the addition

of revolving brushes adapting it for woollen yarns ;
and it can also
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be employed for scouring and cleansing woollen and worsted yarns.

It is easily managed, and is of simple and very strong construction,

there being no risk of explosion or leakage of the steam-pipes, even

when the machine has been out of use for some time. The approved

method, in rapid sizing machines, of placing all the warp beams at

one end, has been retained, all the warps going through the size

FIGS. 40 and 41. Baerlein's sizing machine.

and drier together, and being beamed at the opposite end in the

finished state. For undyed and plain-dyed yarns, the old form of

beam frame is used
;
but for particoloured yarns a "

railway
"
frame

is employed, in which the frame of each beam can be moved in and
out on rails, and the yarn is passed through a reed and healds before

entering the sizing trough.
The trough is of a new type, and the yarn is squeezed in the size

FIG. 42. Baerlein's sizing machine.

itself. It runs first over and under, then over a wooden roller, 'and

finally over a copper roller, being pressed between this and 1 an

overlying iron roller covered with flannel.

The first are pressed together, and also against the copper roller,

by a lever bearing in which they are mounted. The copper roller,

being operated by a lateral shaft, drives all the other rollers, so that,
unlike other machines, the yarn has not to perform the task of



APPLICATION OF DRESSING PREPARATIONS 229

driving the rollers, and therefore there is no stretching of the yarn,
such as occurs in ordinary troughs fitted with one immersion roller,

a wooden roller, a copper roller, and two squeezing rollers, or in

machines in which the wooden roller is replaced by another copper
one, the tension being little less in this latter case owing to the
smaller diameter of the first copper roller. There is some risk in

allowing copper rollers in the starch, because they run very hot, and
are very liable to scorch the yarn. The continuous contact of the

yarn with the rollers, in passing through the starch, prevents tangling,
and the greater length of time the yarn is in the size, coupled with
the fact that it is squeezed whilst in that position, naturally leads

to improved penetration of the sizing material.

For sizing cotton yarns, perforated pipes are provided for boiling
the dressing; but when glue is used, spiral pipes are provided,

though both kinds may be used for either purpose. The trough
may also be fitted with a patented feed device; it is usually lined

with copper, the parts immersed in the liquid being of brass.

For cotton yarns an improved circular brush is used, which runs
at high speed, and there is also a special adjustment for setting the

yarns accurately against the bristles, to ensure better contact with
the fibres. Cleansing brushes are also provided in the trough.

In stopping the machine, the pressure roller is raised by the side

lever, and the lever bearing of the two rollers is raised by means
of the hand wheel and rack. The wooden roller in contact with the

copper one, rolls upward on same, until its centre is rather higher than
that of the copper roller, whereupon the first wooden roller swings
away, so that the yarn does not come in contact with any of the

rollers while it is being taken up by the yarn roller. For woollen
and worsted yarns which require boiling, two troughs are provided,
the one for boiling the yarn and the other for sizing. These two

troughs work as evenly and simply as a single one. The yarn is

dried by moving it up and down, over and under rollers in such a

manner that the impinging air is compelled to penetrate through it,

the damp air being removed without again coming in contact with
the yarn. The guide rollers are ribbed, and are easily cleaned, being
everywhere accessible, even in the widest machines, the lower one

being got at by lifting the overlying board, the middle one from both

sides, and the top one by walking along the said board across the
machine.

The drying chambers are fitted with hinged side doors. When
the yarn is properly beamed, the machine can be run for weeks on

end, without having to be stopped to remove tangled threads. The

yarn being properly guided over the top guide rollers, it can be

easily retained in position without any strong tension, and is

therefore not stretched at all, even in drying. The air is heated
and fed to the drier by a fan inside the chamber, which fan draws
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in cold air from outside, past a number of surrounding pipes, heated

by steam, and then blows it against the yarn. On each side of the
machine are iron steam-chests, fed separately on either side. The
cross tubes in these steam-chests are mounted in such a manner, by
stuffing boxes and rubber packing, that they can expand and
contract freely, always remaining steamtight, and being removable

quickly in case of accident. The cross tubes may be of iron or

copper as desired. The steam-chests are separated from the outer

frame of the machine, so that there are no hot surfaces, apart from

FIGS. 43 and 44. Starching machine.

the drying chests. A steam-trap is provided at each end of the

drying chamber. The whole apparatus is tested to a steam pressure
of 4 atmospheres, whereas the actual working pressure does not
exceed J to 1 atmosphere.

STARCHING MACHINE.

When the fabric is to be starched on both sides, the goods
are passed over the tension bars Z, m (Fig. 44), from the roller, k, on
which they are wound, and enter the starching trough B, in which
they pass round the dipping roller, i, and between the squeezing
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rollers C, D, which remove the surplus starch, after which they are

drawn out of the machine by the wooden reel li, and deposited
at Z.

If they are only to be starched on the one side, they must not be

passed through the trough, but are led direct from the rail m between
the squeezing rollers and thence to the reel, h, as before. In this

case the trough must be filled with starch to such a height that the

lower roller G dips into the mass, and transfers some of this to the

fabric in revolving. To facilitate this operation, the lower roller,

which is of large diameter, must be made of beech or maple wood,
and covered with several layers of calico, the upper roller, Z), on the

other hand, being of brass. To enable the pressure of these rollers

on the fabric to be adjusted, a system of levers is provided (o and
</),

through which a weight n presses on the shaft journals. The reel

or board, h, lays the fabric in folds, so that the starched and un-

starched sides do not come in contact, since that would give rise

to patches. Usually, however, the starching machine is close to the

drying machine, and the goods pass from one to the other without

touching the reel. The cloth beam, k, may be either round or

octagonal, and is made of wood, like the guide rollers, i. The

journals and bearings of the latter must be of brass, to prevent

rusting. The trough B is lined with thin sheet copper, and is

provided with a draw-off valve, v. Motion is transmitted to the

starching roller, G', the shaft of which carries an external pinion,

gearing with a second pinion attached to a belt pulley, driven from
a second motion. A throw-off belt fork is provided. "When the

machine is used for double starching, both rollers are of brass, whilst

for starching embroidered and decorated fabrics, a lower wooden

roller, faced with calico, is used, the upper roller being preferably
of cast-iron faced with rubber.

PADDING MACHINE.

In finishing light but fine quality printed cottons the task in

hand is to make them appear more solid and heavier than they

really are. These goods are starched in a padding machine (Fig. 45),
so that the printed face conies in contact with the top metal roller,

whilst the starch is applied to the back by the calico-faced lower

roller.

The machine consists essentially of the cast-iron frames, A, and
the starching trough, H, with the pair of squeezing rollers, F and G,
mounted above the same and loaded heavily by the train of weighted
levers, B, Bv C, D, and E.

The fabric passes from the cloth beam, N (loosely mounted in

the bearing o), over the guide rollers, q and >*,
into the starch trough,

H, and round the starching roller, i, which is entirely immersed
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in the trough; and thence between the squeezing rollers, F and G,
where the superfluous starch is forced out. The fabric then passes,
either over the guide roller, b, on the arm, U, and to the folder,

X, Y, where it is laid in folds
; or, when it is not to be folded, is

wound up on a beam, M, which is pressed firmly against the upper
squeezing roller, F, by a bell-crank lever, L l

,
and a weight attached at

4. If the goods are to be starched on one side only, they are led

direct from the guide roller, q, between the squeezing rollers, of

FIG. 45. Padding machine. (Ge\vebe= fabric.)

which the lower one, G, dips into the starch, and transfers the
latter to the back of the goods in revolving.

The lower squeezing roller, G, is hollow, the walls being 1 inch
thick, whilst the upper roller, F, is solid, to press the fabric. As a
rule, both rollers are faced with calico. The side frames A are
held together by wrought-iron traverses, 3. The folder is operated
by a belt which passes from a belt pulley on the axis of the lower
squeezing roller, to the belt pulley, X, of the folder shaft, Y, over
the guide rollers, s, s, on the arm, r. The crank shaft, e, receives
motion through the pulley, Y. The folder shafts, a, b, have a quick
inward motion, to prevent the cloth from stowing.
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THE DOUBLE PADDING MACHINE.

This machine, which is made in various widths, with cast-iron

or brass rollers and with or without a folder, is used for washing,

rinsing, and blueing, as well as starching. For heavy finish, so that

the dressing is forced into the threads from both sides of the goods,
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the latter are passed from d over the guide rollers, i, into the

wooden starch trough, thence by the rollers, ?*
4,

r
5 ,
between the

first pair of (cast-iron) squeezing rollers, where the starch is pressed
into the goods, and the surplus is removed. After passing over the

guide rollers, r
2 ,

r
3 ,

the goods enter the second compartment of the

starching trough, and pass over the guide rollers, r
lt

to the second

pair of squeezing rollers, where they are subjected to a pressure that

is greater in proportion as the texture of the fabric is desired to be
more prominent when dried. The goods are next wound on a

wooden roller, M, the journals of which move outward in the bear-

FIG. 47. Loading machine.

ings, L, as the winding proceeds, or else the fabric is led to the

folder, / m v, where it is deposited in folds. According to the

degree of starching desired, the first compartment of the trough is

filled with diluted starch dressing, which penetrates right into the

fabric, whilst the second and third compartments are charged with
a thicker dressing, according to the amount of loading required.
For less heavy starching, each of the two combined machines is used

singly, the fabric coming over, i, from, d, and the first pair of

squeezing rollers, passes over a guide roller, h, to the folder, I m v r,

to be delivered in folds. In the left half of the machine, on the

other hand, the fabric from a beam, 0, inserted at P, enters the
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trough and passes round the guide rollers, r
19 r, to between the

squeezing rollers, and is then wound on the beam M.

LOADING MACHINE.

Rudolf and Kuehne's loading machine (Fig. 47) consists of an

iron frame, in which are mounted two heavy iron rollers, one of

which is positively operated, whilst the second rotates with it.

Both rollers are pressed firmly together by means of bell-crank and

weighted levers. Underneath them is the trough to hold the load-

ing preparation, and in the bottom of the trough is a roller to guide
the fabric. One of the squeezing rollers is covered all the way
along with jute or other material, to make the pressure elastic, and

prevent overpressing the goods. The latter are passed through the

loading preparation, which they absorb, and are then strongly

squeezed between the rollers, so as to secure uniform impregnation
and discharge the surplus dressing into the trough again.

STARCHING MACHINE FOR HEAVY GOODS.

The machine (Fig. 48) is intended for starching heavy cotton

goods on one or both sides, under heavy pressure.
The two squeezing rollers, m t n, are mounted on a solid iron

frame, and a starch trough, TF, is arranged under the lower roller.

This latter, of hard wood (maple or beech), is positively operated, and
is covered with strong calico. For fine goods, like starched muslin,

etc., the upper roller, n
t
is of rubber, brass being used for medium

fabrics, and it is pressed against the wooden roller by the levers

E, F, C, B, and the weights K. The fabric runs from the beam

Q, which can be checked at will by the brake B, F, S, over the

tension rails, G and P, and over the guide roller, U, in the starch

trough TF; thence between the squeezing rollers, m, n, and from
these to the folder, /, which deposits them in such a manner that,

in the case of single-starched goods, the starched and unstarched

sides cannot come in mutual contact and cause patchiness. The
lower squeezing roller is operated by the wheel, N, and a piston on
the shaft A", which shaft carries the driving pulley, L. For single

starching, the goods do not pass through the trough, but run direct

from the tension rail, 0, to the rollers m, n, the starch trough, IF,

being raised so that the lower portion of the roller, m, dips into the

starch, which is carried round by that roller and applied to the back
of the fabric.

It is usual to fasten several pieces of fabric together, care being
taken that the printed side of each is on the top. It is found

advantageous to calender the goods heavily before starching, the

printed side being set to face the calender bowl. This treatment
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presses the threads flat, and at the same time pushes them closer

together, so that the starch does not penetrate through to the

face of the fabric so easily. The appearance of the finished goods
is thereby improved. Drying may be performed either by hanging

up the goods or by passing them over steam-heated cylinders ;
but

in the latter case they must not be so heavily starched, and consider-

able pressure must be applied in squeezing. The machine illustrated

in Fig. 49 is the only kind suitable for drying goods that are desired

to remain clear and of good appearance. In this machine, which is

well adapted to its purpose, the fabric passes from the feed end, (7,

over the guide rollers, as shown in the drawing, and round the dry-

Fi. 48. Starching machine for heavy goods.

ing cylinder, to be then either wound at 10, or led to the folder 8

and 9. The bottom longitudinal traverse, /, of the frame A is

hollow, and conveys the heating steam, on the one hand, to the

copper-drying cylinder E, and, on the other, drains away the water of

condensation into the automatic collector m. The machine is driven

by a friction-clutch gearing, qt r, s, t, u, v, w, x, //,
and h

2
The

dried fabric is finally treated in a 3-bowl calender. The dressing is

composed of 50 parts of finely ground and bolted rice meal, mixed
with twice its own volume of lukewarm water and treated with \\

parts of concentrated solution of carbonate of soda.

After standing for several days, the liquid is decanted from the

deposited meal, the latter been then stirred up with boiling water,



APPLICATION OF DRESSING PREPARATIONS 237

containing parts of carbonate of soda in solution. When the

goods are to be loaded, the dressing is mixed with scalded potato

starch, China clay, or other filling and loading ingredients, the
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whole being boiled for some time and used in a lukewarm
condition.

MACHINE FOB BACK STAKCHING.

The best type of machine for this purpose is illustrated in Fig.

50. It consists primarily of a starch trough, into which a fairly

large maple roller dips about half-way in the thin starch dressing,
and thus acquires a coating of the latter. The stretched fabric

passes, face upward, over this drum, and the thickness of the layer
of dressing on the roller is regulated by an adjustable doctor, whilst

a second doctor scrapes the surplus dressing off the back of the fabric,

V3fio"~ FIG. 50. Downham & Go's, machine for back-starching goods.

after the latter has left the roller, thus preventing the dressing from

working through to the face. The back of the fabric is then passed
over a quick-running circular brush, which distributes the dressing

uniformly ;
after which the goods travel over the upper guide roller,

and direct (face outward) to the first reel of the drying machine, the

rods of which are preferably covered with cotton cloth.

From this first reel the fabric is delivered to the first drying
cylinder, so that the face is in contact with the same, and passes
thence with the back in contact with the secondary reel, which
delivers it so that the face comes in contact with the second drying
cylinder, and so on.
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The reels are provided for the sole purpose of preventing the

starched back of the fabric from coming in contact with the hot

metal cylinders since the dressing would stick on these and dirty
the fabric.

THE SIZING MACHINE.

This machine, for sizing silk fabrics, consists of a trough con-

taining a felt-covered roller, which takes up the dressing and
delivers it to the fabric, which is pressed between this and an upper
roller. The pressure on the latter must be only slight. The

FIG. 51. Sizing machine.

machine is frequently combined with a drying machine, which may
consist of horizontal, steam-heated plates, the fabric being passed
over, and at a short distance from these

;
or drying cylinders may be

used. To impart a high lustre, a drying calender with heated

cylinders is employed.
A 3-roller machine (Fig. 51), made by Gebr. Wanzleben, is also

used for the same purpose. One of the rollers is mounted in
the trough, and the dressed fabric is passed over a hot box, which

may be replaced by a drying machine with 1 to 5 cylinders, 20 to
30 inches in diameter, the fabric being guided in such a manner
that the dressed side never comes in contact with the cylinders.
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PNEUMATIC SPRAYING APPARATUS FOR LIQUID DRESSINGS.

Dressings may be applied in an extremely uniform manner by
spraying them over the fabric, into which the dressing then pene-
trates to a merely restricted depth.

The apparatus for this purpose (Fig. 52) consists of a sheet-

copper chest A, which is filled with dressing through the inlet D,
and is provided on one or both ends with a gauge C, of the type of

an ordinary water gauge. The length of the chest is equal to the

breadth of the widest fabrics made
;
but the interior is divided into

a series of cells or compartments, a large or smaller number of which
can be operated at a time, according to the width of the goods to be

treated. The cells are formed by a number of tightly jointed cross

partitions, the lower edges of which extend to within about an inch

from the bottom of the chest, so that the cells are in communication

FIG. 52. Spraying apparatus.

below, whilst hermetically separated in the upper portion. Each
cell is fitted with an air connection, which can be connected with a

compressed air main, R, by means of rubber piping and a valve, S.

On the other hand, each cell is fitted with a system of nozzles,
which convert the issuing liquid into a fine spray and discharge it

on to the fabric. The bent pipe E extends to the bottom of the

chest A, where it exhausts through an opening that is easily
accessible by means of a screw stopper. At the bottom of the chest,
this pipe has an orifice 6r, into which the liquid can penetrate,
whilst at the top it opens into the air conduit, which is formed by
the rear wall of the chest, two fillets and a pressure rail. The
mouth of the pipe E is provided with a small internal nozzle, sur-

rounded by a larger one, the inner nozzle being screwed into the

mouth of J, and the larger one into the wall of the chest A.
The inner conical space of the nozzle terminates at the apex in a
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small slotted orifice, but is otherwise large enough to allow a

corresponding free space. In the cover rail of the conduit, and on

both sides of the inner nozzle, are slits L, through which the com-

pressed air in the chest A can find its way into the system of nozzles,

and thence into the open air.

The chest A is mounted on one side of the dressing machine
over which the fabric is passed, spread out vertically or aslant, by
means of rollers and at a suitable distance from same. One or

more air-pumps, N, are mounted near the machine, and operated

FIG. 53. Spraying apparatus.

either direct from this or from the shafting ;
and the compressed

air is conveyed through the pipe into the wind chest, where the

pressure can be read off on a pressure gauge.
From the wind chest P, the air-pipe R passes to the chest A,

and is there provided with as many valves, S, as there are cells in

the chest.

On opening the number of valves corresponding to the width of

the fabric, and starting the air-pump, the valve on the wind chest

being also opened, and the dressing preparation fed into A, the

compressed air begins to act in the opened cells, pressing the dress-

ing on the one hand, so that the latter is forced through the

nozzles in a thin stream ; whilst, on the other hand, the air itself

escapes through the slits, L, and nozzle, E, thus spraying the issuing

liquid on to the passing fabric, which is thereby damped in a uniform

manner.

16
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The extent to which the liquid penetrates into the fabric depends
on the air pressure employed, and the speed at which the fabric

travels.

The copper pipe, extending all along the bottom of the chest A,
is common to the whole of the cells, and is connected with a steam-

pipe, in order to warm the dressing, and also for cleaning out the

pipes and apparatus, or for damping the fabric with steam.

JAHR'S UNIVERSAL STENTER AND DRYING MACHINE.

Two systems of drying are combined in a very simple manner in

this machine. When required by the nature of the fabric and of

the dressing, hot air can be forced under the lowest, and compara-

tively dry, layer of fabric, and thus compelled to pass through the

meshes of the stretched material
;
whilst at the same time a supply

of hot air can be passed along both sides of the fabric by the aid of

laterally arranged pipes, and of metal plates arranged between the

layers of material.

The first-named system of drying is employed for all goods of

more or less open texture, such as flannels, Cheviots, light buckskins,
and certain dress stuffs, in pure and half-wool, the second system

being used in the case of closely woven, milled, or dressed fabrics,

such as cloth, suitings, upholstery fabrics, satins, zanellas, shirtings,

linings, etc., where it would be difficult to force the warm air

through the meshes of the stuff. Moreover, whilst the first method
has a favourable influence on loose fabrics, like flannel, since it

raises the nap and improves the feel, it would have the opposite
effect on close, smooth fabrics.

The drying effect required is obtained by operating the two
valves in the lateral connecting pipes.

Owing to this simple and appropriate arrangement, all classes of

goods can be stented and dried with advantage on the machine.

The machine consists of two endless chains, to which are attached

the stenting hooks or needles for holding the selvedges of the fabric.

The chains run in guides that can be adjusted to suit the width of

the fabric, by means of right- and left-handed screw spindles and
nuts. These chains are driven by a train of pinions, fitted with a

friction coupling for variable speed, the fabric being fed from the

feed table and over rollers to the chains, where the selvedges are

attached automatically to the hooks, etc., by the action of reciprocat-

ing or rotary brushes. It is then gradually stretched, by the

divergence of the chains, in passing through the first two sections of

the machine, and travels thence to the further end of the machine
where it turns downward and is released from the chains by a pair
of rollers, at a point where the tension is relapsed by the converging
chains.
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The hook or needle plates are provided with a number of openings
or passages, through which warm air is admitted to the selvedges,
so that these are dried at the same rate as the rest of the fabric.
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The air for drying the wet fabric is forced by a fan through a

system of tubes, heated by steam, into a space below the bottom

layer of fabric. When the lateral pipes are closed, the air accumu-

lates in this space and penetrates the fabric. After passing through
this almost dry layer, the air is still able to take up a further quantity
of moisture, and is therefore forced through the upper layer of fabric,

which it thereby partially dries. This countercurrent system of

drying gives the maximum of effect, and is intensified by opening
the valves in the side passages, through which the air ascends from

the bottom space into the upper one and thus reaches the inner side

of the fabric. It is there compelled by the plates (Fig. 54) to

travel along the wet fabric in an opposite direction to that taken by
the latter.

The damp air escapes through a lateral opening at the feed end

of the machine.

Partial use is made of spent moist and warm air, so that the

natural moisture of the fabric is retained whilst on the hooks of

the stenter.

Woollens that are dried in this machine do not shrink like those

treated in the older types of vertical or horizontal frames, in which
the fabric was exposed to the moisture-laden air of the room.

The stenter and drying machine has been greatly improved by
the addition of the longitudinal stretching device, for stretching
milled flannels, etc. This device is attached in such a manner that

the fabric is obliged to pass through it before reaching the stenting
chains. It consists of two pairs of copper-faced iron rollers, one of

them running at lower speed than the other. The slower pair is

driven by a friction coupling, which enables the degree of stretch to

be adjusted while the machine is running. If the fabric requires

sizing, a trough, adapted to be raised and lowered by pinion or rack

gearing, is mounted below the under pair of rollers.

JAHR'S GASSING MACHINE.

This machine enables gas to be used at any desired pressure, the

blower mounted on the machine frame drawing in the atmospheric
air as well as the gas. In all other machines the intensity of the
flame depends on the gas pressure for the time being ;

and even in

this machine the pressure of the compressed air must not exceed
that of the gas, or the latter will be forced back into the pipe instead

of mixing with the air. The new arrangement also secures other

advantages. In passing through the blower, the gas and air which
have already commingled in the same pipe are intimately mixed,
thus ensuring a considerable saving of gas (up to 50 per cent.).
The air is warmed in the brass gassing roller above the flames, thus

raising the heating power of the gas, and at the same time cooling
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the gassing roller. Owing to the suitable construction and good
workmanship, the burners give a perfectly uniform flame, the breadth

of which can easily be adjusted to the width of the fabric, by means
of a close-fitting cover. The flame can also be instantly withdrawn
from the fabric. The burner is of very simple construction, and no
devices for controlling the pressure and ratio of the mixture are

needed, rubber tubes and valves being also superfluous. The gassed
fabric passes between two rollers which put out any sparks at once,
and from these it is led over guide rollers to the circular brush,
which removes all the dust produced in gassing. The fabric is

securely guided by three delivery rollers, and is folded in a folder.

The velocity of the blower, and consequently the intensity of

FIG. 56. Jahr's gassing machine.

the flame, is a constant factor, whereas the velocity of the fabric

under treatment can be easily regulated by means of a friction

coupling. The machine is preferably driven from shafting, or by
an engine that replaces the friction coupling.

DRESSING DISTRIBUTOR.

In machine starching the dressing is not distributed over the

fabric so evenly as to entirely preclude smearing, which shows up
when the fabric is dried. To obviate this drawback, the starched

goods are repeatedly spread open in a warm room before going on

to the drying frame, and are then pressed and beaten by hand until

the dressing is uniformly distributed through the piece, and is partially
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dried to a -sufficient extent. Malleral's machine (Fig. 57) stretches,

partly dries, and presses the fabric in the following manner :

The starched fabric is wound on the beam 23, arid passes first

between two copper, wooden, or rubber rollers 12 and 3, being then

wound up on the roller 14, on which it is pressed by the metal

roller 17. The roller 3 is positively operated, and drives the roller

4 as well as the blower 8 while the goods are in motion. When the

whole of the piece has been wound on the roller 14, it is reversed

so as to return to roller 12. The goods are squeezed by the rollers

16 and 17, which are pressed by the ratchet and pawl gearing 18,

19, through special draw bars and the levers 16' and 17' in con-

FIG. 57. Dressing distributor.

junction with the weight 25. Drying is affected with cold or warm
air, forced through the fabric by the fan, or by heating pipes at the
bottom of the apparatus. Very fine goods can be folded across the
middle and passed through the machine, two or three pieces being
laid side by side on the same roller

;
at the same time, the whole

apparatus can be used as a foulard machine, by allowing the roller

3 to run in a dressing trough, the goods then passing direct to the
roller 14, where it is pressed for the first time and equalised.

GEBAUER'S HYDKAULIC BOX-MANGLE.

This machine, which is intended to replace the old box-mangle,
is provided with a bottom bowl in fixed bearings, whilst those of
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the upper bowl can be moved up and down between the frames by
hydraulic power, according as the beamed fabric between the rollers

is to be subjected to or released from pressure. The press cylinders

p for this purpose are double acting and are firmly secured to the

bearings of the lower bowl, the plungers r operating the bearing s
t

of the upper bowl, through crossheads and the draw bars d, and
thus indirectly acting on the journals of the cloth beam. These
are enclosed above by the bearings y (open below), which can be

raised and lowered along with the bearings s of the pressure bowl

by means of the guides x and rods g h. The lowering is affected by
the cylinders p alone, but for raising, they are assisted by the small,

FIG. 58. Gebauer's hydraulic box-inaugle.

single-action cylinders </, with plunges r. The hydraulic pressure
for both sets is furnished by a pump, with wind chest w and feed

pipe I. The valves a, b, and pipes u, e admit pressure into the

cylinders, whilst the valves c, d, and main t allow the spent water

to escape into the storage tank z for use over again.
Without going into the elaborate details given by the maker with

regard to the operation of the valves, the method of working may be

summarised as follows : When the cloth, either folded or beamed,
has been mangled, the upper bowl is raised by setting the valves

according to instructions, whereupon the beam can be drawn out

from between the bowls and rolled away on the rails m, a fresh

beam of cloth being rolled down the rails and inserted between the

bowls. The valves are then set to lower the bowl and the bearings
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for the cloth beam, so as to hold the latter in position for mangling.
Hence there is no need for the attendants to touch the beams either

during insertion or removal.

Other patterns of this mangle are supplied with, for instance, a

single-action cylinder below, and another above, the pressure bowl.

Modifications are also introduced by the provision of levers, pinion

racks, and friction couplings, for filling and emptying the mangle ;

but the sloping rails are retained in all patterns.

EMBOSSING MACHINE.

This type of machine operates by impressing the design of an

engraved roller on lengths of fabric or paper of all kinds. The

FIG. 59. Eck's embossing machine.

fabrics usually embossed are : lawn, leather cloth, silk, velvet, plush,
bookbinder's cloth, etc. From the nature of the work, which is

performed by the aid of heavy pressure, it is evident that careful

workmanship in building the machines is essential
;
not only must

the pressure be distributed uniformly over the whole working surface
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of the roller, which is about 10 feet long, but also there must not be

any alteration in the appearance of the design in the longitudinal
direction of the fabric, and the latter must be fed in such a manner
that creases are impossible. Convenience in the changing of the

rollers is also a point of no inconsiderable importance.
Two-roller and 3-roller embossing machines are shown in

Figs. 59 and 60, both intended for long or short lengths of fabric.

FIG. 60. Eck's 3-roller embossing machine.

The second machine has the advantage of a quicker change of

rollers, and it is impossible for the rollers to bend in any way. Both
machines are constructed with great precision, with best phosphor-
bronze bushes to the bearings and accurate feed, discharge, and
lateral adjustment. The engraved roller is equipped with heating
devices for gas and steam, heat being requisite for embossing certain

fabrics. The production of watered effects on smooth fabrics is

another operation performed by these machines.



CHAPTEE XXIII

TESTING DRESSINGS

THE practical finisher rarely resorts to chemical examination, and
is content for the most part to rely on the feel and on his own
experience, to judge what preparation has been used in the dressing
and how the same can be imitated by the use of various ingredients.
It is certain, however, that the chemist can afford more reliable

information though at greater expense as to the compounding of

a given dressing, on the basis of a sample supplied.
In examining a fabric with a view to ascertain how it has been

dressed, the eye has first to judge whether it has been glazed,

calendered, or double-starched. By looking through the material,
one can also tell whether and how it has been starched or loaded.

If heavily dressed, it will feel hard, but softens when rubbed between
the fingers. The appearance of dust when a small piece is torn off

the end, indicates loading. Finally, a strong magnifier will reveal

whether the dressing is merely on the surface or has penetrated the

interior, and whether mineral matters are present.
In testing for the kind of dressing used, the first point is to

determine the amount of moisture in the fabric. This is effected

by drying a weighed sample at 100 C. until practically constant,
the weighings being performed in a tightly closed receptacle, owing
to the hygroscopic character of the vegetable fibres. The difference

between the weights before and after drying, gives the loss in

moisture, which can easily be calculated to percentages.
The dried sample is then extracted with benzol, or preferably

anhydrous ether, to dissolve out the fat, rosin or wax, paraffin, etc..

present in the dressing.
The extracts are collected and distilled, in order to recover the

solids and determine their nature. The loss in weight during
extraction gives the weight of the constituents soluble in ether.

The next thing is to extract the ingredients that are soluble in

water, by prolonged boiling, which also detaches from the fibre the

insoluble dressing ingredients, the sample being rinsed with boiling
water until the latter ceases to run off turbid. The washings are

collected and will contain the dextrin, glue, gum arabic, sugar,
250
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mucilage, and a considerable proportion of the starch. A portion
of the water is concentrated by evaporation, and tested for starch

by iodine. If no blue coloration is produced, there is no starch

present, and the testing is continued with a two-fold volume of

alcohol, which will throw down vegetable mucilage, glue, gelatine,

gum arabic, and dextrin. Glue and gelatine are detected by the

insoluble jelly thrown down when the original solution is treated

with tannin. Gum arabic and dextrin are revealed by the polari-

meter : dextrin giving a dextro- and gum arabic a levo-rotation.

When both are present, however, no positive reading will be

obtainable, and the best plan is to take as a basis the behaviour

of pure arabin (the constituent of gum arabic), which is not

precipitated by alcohol from neutral solution. If all these tests

prove negative, the presence of Carragheen moss may be assumed.

Sugar is tested for with Fehling solution, before and after inversion,
with pure hydrochloric acid and boiling under a reflux condenser.

To determine the solubles, the acqueous extract is evaporated to

dryness and the residue is weighed, bearing in mind that this latter

will also contain any soluble mineral matters : alum, zinc chloride,

etc., in the dressing. The insoluble residue, left on boiling the

sample in water, will contain fragments of starch and flour (chiefly

gluten) and insoluble mineral matters (loading and filling ingredients,
such as len/inite, China clay, talc, gypsum, etc.). To detect rosin

and shellac, a portion of the fabric is boiled with carbonate of

soda, which dissolves out the rosin, the latter being then easily
identified.

The residue is tested for the mineral matters by the usual

simple chemical tests, or a piece of the fabric is incinerated and
the ash examined, the amount of the latter, if more than incon-

siderable, indicating whether any further test for loading ingredients
is necessary.

Prior gives the following instructions for testing the ash of

textile fabrics. The ash is boiled with nitric acid, strong effer-

vescence indicating earthy carbonates. It is then evaporated to

dryness on the steam bath, taken up with nitric acid and water,
filtered off from any insoluble residue and treated with sulphuretted-

hydrogen water. A black precipitate denotes lead. This is

filtered off, dissolved in nitric acid, and tested with sulphuric acid,
chromate of potash, and other confirmatory reagents. The filtrate

is tested for iron with ammonia and ammonium sulphide, and the

filtrate from this precipitate tested for barium, calcium, and

magnesium, for which purpose the ammonium sulphide is decom-

posed with hydrochloric acid and the sulphuretted hydrogen
expelled, the liquid being neutralised with ammonia and treated

with ammonium chloride and carbonate. Any precipitate formed is

filtered off, washed, dissolved in dilute HC1 and tested with calcium
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sulphate solution. An immediate precipitate denotes barium, no

precipitate indicating calcium, in which case ammonium oxalate is

added as a confirmatory test. The h'ltrate from the ammonium
carbonate test (or the original liquid if no precipitate is formed) is

tested for magnesium with sodium phosphate.
The ash insoluble in nitric acid may contain silica, from the

decomposition of silicate of magnesia or of water-glass, together with

barium sulphate, tin oxide, gypsum, or clay, and any undissolved

iron oxide. The insoluble is boiled with carbonate of soda, which
will dissolve the silica and decompose gypsum. After filtration

the precipitate is washed, dissolved in cold, dilute HC1 and tested,
as above, for iron and calcium chloride. The filtrate is acidified

with HC1, evaporated to dryness, and the residue taken up with
water and HC1. Any insoluble residue of silica is separated and
the filtrate tested for sulphuric acid with barium chloride.

The remainder of the residue, undecomposed by sodium carbonate

or insoluble in HC1, may contain barium sulphate, clay or tin oxide,
and is dissociated by fusing with 10 parts of sodium carbonate in a

porcelain crucible, the melt being treated with sodium bicarbonate

and water, and filtered. The washed residue is boiled with strong
HCI, and the liquid treated with sulphuretted hydrogen. A yellow

precipitate indicates tin, which is filtered off, and half the filtrate

is tested for alumina with ammonia, the other half for barium with

sulphuric acid. The filtrate from the melt is treated with HCI and

concentrated, to throw down silica, the soluble portion being tested

for sulphuric acid with barium chloride.

In this way all the ingredients of the dressing may be determined

quantitatively, the chief point, however, being the determination of

starch, flour, dextrin, gum, glue, and fats, which is not a very
expensive process.

According to Massot we have always to bear in mind, in

analysing dressings, the fact that the ingredients may have become

decomposed by fermentation or mould fungi. Thus starch may
have been partially changed into dextrin or sugar, and these

decomposed by fermentation, a similar fate often befalling vegetable

mucilage, and destroying its adhesive properties. Soaps are changed
by the separation of fatty acids. A more difficult task is the analysis
of dressed fabrics, especially when full information is required as to

the composition of the dressing, in view of the small quantities
left on the fabric in the case of light dressings, and the change
that may have been sustained by the ingredients and the fabrics.

It is therefore possible that analysis will not give satisfactory results

when the fabric has been stored for a long time and under un-

favourable conditions. Owing to the various forms in which the

subject of analysis may occur, the testing operations will have to

be modified accordingly. In all cases there will be two lines of
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investigation to pursue ;
the simple testing for inorganic substances

and the more difficult determination of organic compounds. A
portion of the fabric should always be incinerated in the first place,
the ash being tested for silicates, in the form of China clay, water

glass, talc, etc. A preliminary examination should also be made
for boric acid and large amounts of sodium salts. In the soluble

ash constituents, magnesium salts hold the first place. To ascertain

the form of combination of the salts, acids should be tested for in

the aqueous extract of the dressing, or if this be impracticable, a

melt should be prepared by fusing the dressing with potassium-
sodium carbonate and saltpetre, the melt being dissolved in water,
acidified and tested, chiefly for chlorides and sulphates.

In many cases it is not difficult, after analysis, to reconstitute

the original form in which the salts were present, these forms being

usually simple. Some value attaches to the microscopical examin-
ation of the insoluble sediments and residues left on boiling the

dressings in water, or on extracting dressed fabrics. In the latter

case, if hot water be used, the insoluble heavy mineral particles will

usually settle down quickly on standing, along with organic residues.

Tungstates and titanium compounds can be determined by the

usual chemical tests.
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Abadie, on preparation of vegetable

glue, 40.

Acacia gum, properties of, 47-48.

Adhesives, extracting from the fabrics,

180-181.

Adolfs chrome-glue dressing, 218-219.

Albumin, adulteration of, 60.

properties of, 59-61.

testing, 60-61.

Aleurometer, Boland's, for testing flour,

32-33.

Alexanderson's waterproof dressings,
194.

Algin, preparation, etc., 92-93.

Alkali silicates, Dobereiner on prepara-
tion of, 83.

preparation of, 83-84.

properties of, 83-84.

Alsatian finish, recipe for, 133.

Alum, properties of, 76.

use in dressing, 76.

Amber dressing for silk, 191.

Ammonia water, dressing with, 148.

Angele's vegetable glue, 40.

Antiseptics, classification of, 3.

Apparatine, preparation of, 41, 85,

86.

Arbol gum, Horn's experiments on,
41.

Arieuy-Flouy, Bayol, and Laurens'

waterproof dressing, 195.

Arrowroot starch, how obtained, 15.

Artichoke starch, preparation of, 16.

Australian gum, properties of, 49.

Back starching, machine for, 238-239.
Back's wheaten flour sizing, 168.

Baerlin's sizing machine, 227-230.
Balard's waterproof dressings, 195.

Barium carbonate, preparation of, 77.

properties of, 77.

use in dressing, 77.

Barium chloride, preparation of, 76.

properties of, 76.

use in dressing, 76.

Barium sulphate, preparation of, 77.

properties of, 77.

use in dressing, 77.

Barsoed's reagent for testing dextrin,
44.

Baswitz's waterproof dressing, 200.

Bearle and Sponnagel's crystal size

dressing, 161.

Bersch on vegetable glue, 41.

Bielefeld dressing, 128.

Black glace* dressings, 156.

Bleaching-powder, preparation of, 77.

properties of, 77-78.
Bled and Dujardin's waterproof dress-

ing, 202.

Bloch method of testing starch, 23.

Blue, Paris. See Paris Blue.

ultramarine. See Ultramarine Blue.

Blueing agents, 87-90.

Blumenthol method ^ of preparing
dextrin, 46.

Bohemian finish for figured cottons,
132.

Bohl on flour, 31.

Boland's aleurometer for testing Hour,
32-33.

Bondonneau on starch testing, 25.

Borntriiger on testing flour, 33-34.
Bouillonue- finish, 222.

Box-mangle, hydraulic, Gebauer's,246-
248.

BrafFs waterproof dressing, 202.

Brise" finish, 139.

Buckwheat starch, production of, 14.

Calcium chloride, preparation of, 79.

properties of, 78-79.
use in dressing, 79.

Calicoes, dressings for, 135.

printed, dressing for, 145.

watered finish for, 138-139.
Calvert and Lowe's dressing, 154.

Canary grass seed, preparation of, 59.

properties of, 59.

Cape gum, where obtained, 48.
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Carragheen moss, Fliickiger and
Obermaier on, 56.

Herberger on, 56.

preparation of, 56.

properties of, 56.

size, 172.

Casein, preparation of, 61.

properties of, 61-62.

Caseo-gum, preparation of, 62.

properties of, 62.

Ceylon moss, properties of, 59.

Chalimin's dressing, 154.

Chaudet's dressing starch, 146.

Cherry gum, properties of, 49.

Chevallot and Girre's waterproof dress-

ing, 195-196.

Chiffon dressings, 126.

China clay, use in dressing, 82-83.

Chrome-glue dressing, 218-219.

Clarke's dressing, 152.

Cohrs' waterproof dressing, 202.

Colophony, properties of, 68.

Cooke's dressing for white and coloured

cottons, 153.

Cotton dimity, dressing for, 129.

Cotton, dressings for, 119-124, 136.

Cotton goods, how dressed, 5.

Cotton, paper pulp as a filling for, 150-

151.

parchmenting, 151.

size for, 174.

trouserings, dressing for, 139, 140.

warps, sizes for, 170-171.

yarns, sizes for, 175.

Cottons, black, dressings for, 155-

156.

Bohemian finish for, 132.

dark, dressing for, 146.

dressing for, 131.

dressings for bleached and printed,
127.

high gloss finish for, 134.

printed, dressings for, 136.

rough, dressing for, 141-142, 143.

Swiss elastic finish for, 134.

waterproofing, 198, 200.

Coulthurst's dressing, 153.

Crasse's dressing, 154.

Cream softening, preparation of, etc.,

93.

Cretonnes, dressing for, 146.

Crystallfixe, use and properties of,

91-92.

Curtain dressings, 144-145.

Damask dressing, 124-125, 152, 154-

155.

Depoully on gold and silver designs,
220.

Dextrin, Foerster on composition of,
43.

preparation of, 44-46.

properties of, 42-44.

testing, 43-46.

Diastafor, eliminating dressings with,
181.

Dietrich's laundry glaze, 164.

Dimity, dressing for, 129.

Dobereiner on preparation of alkali

silicates, 83.

Doering's waterproof dressing, 200-
201.

Dressing, Alsatian finish, 133.

antiseptic, ingredients, 85-86.

Bielefeld, 128.

Bohemian finish, 132.

chrome-glue, 218-219.

composition, preparation of, etc.,

106.

Coulthurst's, 153.

Crasse's, 154.

damask, 124-125, 152, 154-155.

distributor, 245-246.

drill, 128.

Ducket and Mercer's, 152.

Finesse's,
153.

for calicoes, 131.

for coloured bedding materials, 137.
for coloured cottons, 153.

for cotton dimity, 129.

for cotton trouserings, 139-140.
for cottons, 131.
for cretonnes, 146.

for dark cottons, 146.

for flannels, 185.

for foulard, 191.

for "German leather," 126-127.
for heavy trouserings, 185.

for hemp, 157, 158.

for holland, 147.

for inlets, 141-142.
for Italian cloth, 140-141.
for jaconnets, 132, 135, 147-148.
for lace, 142.

for linings, 146, 147-148.
for muslins, etc., 143-144.
for printed calicoes, 145.

for raised cord, 147.
for raised doubJfe pique's, 145-146.
for rough cottons, 141-142.
for rough unbleached calicoes, 132,

for silk, 190.

for twills, 134-135.
for white goods, 146, 153.
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Dressing for woollens, 185-186.
for zanella, 140-141.
French natural finish for bleached

smooth calieoes, 129.

glycerine, for drill, 135-136.

Gouche's, 129.

Gruner's, 137-138.

Hai-Thao, 106.

Helm's, 144.

high gloss finish for cottons, 134.

Jeannolles's, 133.

Keern and Stenhouse's, 128.

linen finish, 129-131.

machines, 225-227.
. materials for, 1.

Parisian dull finish, 133.

preparations, adjuncts to, 104-106.

preparations, application of, 223-
249.

process, 1.

Puscher's, 137.

Rawson and Hartley's, 153.

rough, for cottons, 143.

Saxon, for trouserings, 131.

scroopy finish, 134.
"
Dressing soaps," use of, etc., 94.

Dressing, starch (Chaudet's), 146.

Swiss elastic finish, 134.

wash-proof, 142.

watered finish, 138-139.

waterproof. See WaterproofDressing.
Whewell's, 140.

Dressings, adhesive, 36-68.

analysing, 252.

appliances for preparation of, 107-
118.

classification of, 2.

chiffon, 126.

curtain, 144-145.

eliminating, with Diastafor, 181.

for black cottons, 155-156.
for bleached and printed cottons,

127.

for coloured calicoes, 135.

for filling and loading, 76-84.

for linen, 119-124, 152-156.

for printed cottons, 136.

for shirtings, 125, 128, 131-132.

for trouserings, 131, 139-140, 185.

for yarn, 157-162.

German, 131.

materials for soft, 69-75.

preparation of, 98-103.

protamol, 125-126, 186.

recipes for, 119-156.

Senegalin, 146.

testing, 250-253.

Dressings, various, 91-97.
Drill dressing, 128.

glycerine dressing for, 135-136.
Ducket and Mercer's dressing, 152.

Drying machines, 242-244.

Dyeing agents, 87-90.

Eau de crystall, composition of, 91.

Eisner's method of fireproofing fabrics,
208.

Elastic finish, 139.

Embossed finishes, how produced, 6.

metal, 221-222.

Embossing machine, 248-249.

Embroidery, imitation of, 220.

Endosmin, use and properties of, 91.

English size for heavy loading, 171.
watered finish, 139.

Fabrics, colour photography of, 219-
220.

improving the compactness and fine-

ness of, 148-150.

mother-of-pearl design on, 217.

recovering size, etc., from, 178-
179.

softening preparation for, 128.

Fats, properties of, 72-73.

Fatty adjunct, preparation of, etc.,
104.

oils, properties of, 72-73.

Fehling solution for testing dextrin, 44.

Felt, waterproofing, 197-198.
Felton's waterproof dressing, 196.

Feronia gum, properties of, 49.

Fersmann and Oppenheim's fireproof

dressing, 206.

Fielding's fireproof dressing, 208.

Filling, dressings for, 76-84.

paper pulp for, 150-151.

Finish, dull, 158, 161.

organtine, 139.

Finishes, metal lustre, 217, 218.

Moire"s, 6.

Finishing machine, Hoelken's, 159.

process, 1.

processes, special, 210-222.
silk fabrics, 188-193.
woollen goods, 182-187.

Fireproof dressing, Gay-Lussac on,
204.

dressings, 204-209.

Fireproofing substances, properties of,

substances used, 4-5.

Flannels, dressing for, 185.

Fleawort seed, preparation of, 58.
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Fleawort seed, properties of, 58.

Fleck's fireproof dressing, 206.

Flexibility, how obtained, 3.

Flour, Bohl on, 31.

covering power of, 34.

filling property of, 34.

preparation of, 29-34.

properties of, 29-34.

separation of gluten from, 33.

sizing, Back's, 168.

testing, 29-34.

use in dressing, 33-34.

value of gluten in, 3.

Fliickiger and Obermaier on Carragheen
moss, 56.

Fluesse's dressing, 153.

Foerster on composition of dextriu,
43.

Foulard, dressing for, 191.

French lawn finish, 139.

natural finish for bleached smooth

calicoes, 129.

Fresenius on flour, 30.

Fuchs on alkali silicates, 83.

Gassing machine, 244-245.

Gay-Lussac on fireproof dressing, 204.

Gebauer's hydraulic box-mangle, 246-
248.

Gedge's method of imparting a silky

appearance to vegetable fibres,

210,

Gelatine, preparation of, 67.

properties of, 67.

Gelatinisation temperature of starches,
23.

Gerard's preparation of apparatine, 41.

German dressings, 131.

"German leather," dressing for, 126-
127.

Gilbert's sizing, 169.

Gilding silk, 213.

silks, 221.

Gimenez and Grigogen's fireproof dress-

ing, 207.

Glaze, Dietrich's laundry, 164.

laundry, 163-164.

liquid starch, 164.

starch, 163.

Vienna laundry, 164.

Zwick's starch, 163.

Glazes, 8.

laundry, 163-166.

Glazing, materials used in, 2.

relative values of starches for, 20.

Gleichmar's fireproof dressing, 206-207.

Glue, gluten content of, 66-67.

Glue, Lipowitz on, 67.

preparation of, 63-67.

properties of, 63-67.
Schattenmann on, 67.

vegetable. See Vegetable Glue.

Gluten, binding power of, 33-34.
content of glue, 66-67.

preparation of, 62-63.

properties of, 36, 63.

separation from flour, 33.

value of, 3.

Glycerine dressing for drill, 135-136.
in yarn size, 172-173.

properties of, 69.

size for dyed-cotton yarns (No. 40 to

50), 173-174.
Gold designs applied by heat, 220.

Gouche's dressing, 129.

Gruene on colour photography on
woven fabrics, 219.

Gruner's dressing, 137-138.

Gum, acacia. See Acacia Gum.
arabic, testing, 49-52.
arbol. See Arbol Gum.
Australian. See Australian Gum.
Cape. See Cape Gum.
cherry. See Cherry Gum.
dressing, 141.

Feronia. See Feronia Gum.
Indian. See Indian Gum.
Mezquite. See Mezquite Gum
plum-tree. See Plum-tree Gum.
properties of, 46-55.

"Gum substitute," use of, 96.

Gum testing, 52.

"GumTragasol,"94.
Gypsum, properties of, 78.

Haas on testing flour, 33.

Hager on testing gum, 52.

Hai-Thao dressing, properties of, etc.,
106.

properties of, 57.

Hampel's starch cooker, 115-116.
Haubold's yarn -sizing machine, 177-

178.

Heald's wheaten flour sizing, 168.
Heim's dressing recipe, 144.

Hemp, dressing for, 157-158.

Herberger, on Carragheen moss, 56.

Heyden on decomposition of textile

materials, 85.

High gloss finish for cottons 134.

Himly on testing flour, 31.

Hoelken's dull finish for cotton, linen,

woollen, and silk yarns, 158-161.

finishing machine, 159.
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Hoffmann's method of sizing and dress-
j

ing cotton yarns, 158.

Hoffs fireproof dressing, 205-206.

Holland, dressing for, 147, 153.

Holsemann's method of imparting a

silky appearance to vegetable
fibres, 211.

Horn's experiments on arbol gum, 41.

Horse chestnut starch for dressing,
161-162.

Hottin's fireproof dressing, 208.

Iceland moss, properties of, 56-57.

Indian gum, Prehle on, 48.

properties of, 48.

Indigocarmine, preparation of, 89-90.

properties of, 89-90.

Inlets, dressing for, 141-142.

Intyrn's fireproof dressing, 208.

Italian cloth, dressing for, 140-141.

Jaconnet linings, dressing for, 147-148.

Jaconnets, dressings for, 132, 135.

Jacquelin's process of waterproofing
linens, cottons, woollens, and silks,

198-200.

Jahr's gassing machine, 244-245.

universal stenter and drying machine,
242-244.

Jandin and Duval's dressing for silk,

190.

Jeannolles's dressing for black goods,
133.

Jute warps, sixe for, 177.

yarns, size for, 174.

Kaeppelin's dressing for silk, 190.

waterproof dressing, 197.

Karmarsch on vegetable mucilage, 55.

Kean and Gebot's sizing, 169.

Keern and Stenhouse's dressing, 128.

Kirchner and Jollens on vegetable

mucilage, 55.

Knape's dressing for silk, 190.

Koechlin's dressing recipe, 142.

Korting's filter aspirator, 102-103.
Kratzer on percentage of fat in soap,

74.

Kurrer on gold and silver designs, 220.

Lace, dressing for, 142.

imitation of, 220.

Laissaigne on testing flour, 31.

Laundry glazes, 163-166.
Lead sulphate, properties of, 78.

Lecanu on testing flour, 30-31.

Lightford's sizing, 169.

Linen, dressings for, 11 9-1 '24.

finish, recipe for, 129-131.

goods, how dressed, 5.

Linens, crash, dressing for, 155.

dressing for heavy finish, 154.

dressing for medium finish, 154.

dressings for, 152-156.

imitation, scroopy finish for, 134.

waterproof dressing for, 197.

waterproofing, 198-200.

Linings, dressing for, 146, 147,
148.

Linseed, preparation of, 58.

properties of, 58.

Lipowitz on glue, 67.
"
Liquid size," use of, 95.

Loading, dressings for, 76-84.

machine, 235.

materials, 2.

preparation for fabrics, 128.

Looke's dressing for worsteds, 185.

Louget on flour, 30.

Lowe on moisture content of soap, 73-
74.

Luxon, use and properties of, 92.

Luzen, 37.

Magnesia white, preparation of, 82.

properties of, 82.

use in dressing, 82.

Magnesium carbonate, preparation of,

82.

properties of, 82.

use in dressing, 82.

Magnesium chloride, preparation of,

79.

properties of, 79-81.
Romen on use of, 79-80.
use in dressing, 79-82.

Magnesium silicate, 82.

Magnesium sulphate, properties of,

81-82.
use in dressing, 81-82.

Maize starch, preparation of, 14.

Makean and Grenoll's sizing, 169.

Mandot's glycerine size, 174-175.
Martin's fireproof dressing, 207.

Massot on analysing dressings, 252.

Metal lustre finishes, 217-218.

Metallising clothing materials, 222.

Mczquite gum, Schumard on properties
of, 48-49.

M'Kean and Gabbot's dressings, 153.

Moire finishes, how produced, 6.

"Monopol soap," properties of, etc.,
95.

Morin's size, 175-176.
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Mother-of-pearl design on various

fabrics, 217.

Mucilage, vegetable, Karmarsch on,
55.

Kirclmer and Jollens on, 55.

Naegli and Cramer on, 55.

properties of, 55.

Mueller's recipe for imparting a silky

appearance to vegetable fibres,

211-212.
Muratori and Landry's method of

waterproofing felt, woollens, and

half-woollens, 197-198.

Muslins, dressing for, 143-144.

Muzmann and Krakowieser's water-

proof dressing, 202.

NaegH and Cramer on vegetable muci-

lage, 55.

Nessler on testing Hour, 81.

Neubauer on gum, 48.

Nicoll's fireproof dressing, 207.

Norgine, preparation of, etc., 93.

Oat starch, properties of, 20.

Oils, fatty, properties of, 72-73.

Organtine finish, 139.

11
P. "size," use of, 96-97.

Padding machine, double, 233-235.

machines, 231-232.

Paper pulp as a filling for cotton

dressing, 150-151.

Paraffin wax, preparation of, 71.

properties of, 71-72.

use of, 4.

Paramentine, preparation, etc., 93.

Parchmenting cotton, 151.

Paris blue, preparation of, 88-89.

properties of, 88-89.

Parisian dull finish for plain cottons,
133.

Pastor's dressing for silk, 190.

Patera's fireproof dressing, 207.

Peru gum, preparation of, 58-59.

properties of, 58-59.

Photography, colour, on woven fabrics,
219-220.

Pietro Palladino on testing . gum,
51.

Pique, dressing for, 145, 146.

Plum-tree gum, properties of, 49.

Pneumatic spraying apparatus for 1

liquid dressings, 240-242.
Pochin and Wooley, preparation of

dextrin by, 46.

Potato flour size, 172, 176.

Potato starch, moisture content of, 26.

preparation of, 11.

properties of, 18.

size, 172.

Potato syrup, preparation of, 67-68,
105.

properties of, 67-68.
Prehle on Indian gum, 48.

Printing press, Sach's, 214-217.
Protamol dressing for wool, 186.

dressings, 125-126.
use and properties of, 34-35.

Protein glue, properties of, 36.

Priifer's starch cooker, 116-117.
" Puntschart's vegetable glue," use of,

etc., 96.

Puscher's dressing, 137.

vegetable glue, preparation of, 42.

Raised cord, dressing for, 147.

Ramsbotten's dressing for silk, 190.

Rawson and Hartley's dressing, 153.

Rice starch, preparation of, 14.

properties of, 19.

Rideal and Youle on testing gum, 51-
52.

Romen on testing flour, 32.

on use of magnesium chloride, 79-
80.

Rosin adjunct, preparation of, etc.,
105.

Roussin on dextrin, 43-44.
Rushton's size boiler, 117.

Sach's printing process, 214-217.

Sago starch, preparation of, 16.

Satins, half-silk, finishing, 191-193.
Saxon dressing for coloured cotton

trouserings, 131.

Schattenmann on glue, 67.

Scheibler method of determining
moisture content in starch, 24.

Scroopy finish for imitation linens,
134.

Senegalin dressings, 146.

"Senegalin," use of, etc., 94.

Shading ingredients, use of, 3.

Shirtings, dressings for, 125, 128, 131,
132.

Sifting machine, 117-118.

Silicates, alkali. See Alkali Silicates.

Silk, amber dressing for, 191.

fabrics, finishing, 188-193.
finish for vegetable fibres, 211.

finish for wool, 185.

full dressing for, 190.

gilding, 213, 221.
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Silk goods, how dressed, 5.

-Tandin and Duval's dressing for,

190.

Kaeppelin's dressing for, 190.

Knape's dressing for, 190.

Pastor's dressing for, 190.

Ramsbotten's dressing for, 190.

silvering, 213, 221.

single dressing for, 190.

solution, preparation, etc., of, 212.

waterproofing, 198-200.
Silver designs applied by heat, 2.

Silvering silks, 213, 221.

Size boiler, Rushton's, 117.

bone, 177.

Carragheen, 172.

crystal, 161.

English, 171.

for cotton, 174.

for cotton yarns, 175.

for dyed-cotton yarns, 174.

for hand or hank sizing dyed-cotton
yarns, 174.

for jute warps, 177.

for linen yarn in the hank, 175.

for woollen warps, 169, 174, 176.

glycerine, 173-174.

"liquid,"95.

loaded, recipe for, 176.

(machine) for dyed-ootton yarns,
171.

(machine) for jute yarns, 174.

(machine) for light linen yarns, 173.

(machine) for strong linen yarns,
173.

(machine) for woollen yarns, 173.

Morin's, 175-176.

"P.," 96-97.

potato flour, 172, 176.

powder, 171.

recovery from fabrics, 178-179.

"S.,"96.
Vogt's recipe for, 177.

warp, 169, 171.

water-glass, 177.

yarn, glycerine in, 172-173.
Sizes for cotton warps, 170-171.

for unbleached cotton warps, 170-
171.

for worsted warps, 169.

Sizing, flour, Bach's, 168.

Gilbert's, 169.

Kean and Sebot's, 169.

Lightford's, 169.

machines, 227-230, 239.

M'Kean and Grenoll's, 169.

soap, preparation of, 170-171.

Sizing, wheaten flour, 168-169.

White's, 169.

yarn, 158, 167-187.

Soap, fat content of, 74.

monopol, 95.

Soaps, dressing, 94.

Kriitzer on percentage of fat in,

74.

Lowe on moisture content of, 73-
74.

moisture content of, 73-74.

preparation of, 73.

properties of, 73-74.

testing, 73-74.
Sodium sulphate, properties of, 81.

use in dressing, 81.

Softening preparation for fabrics,

128.

Softenings, preparation of, 74-75.
Sorel's waterproof dressing, 197.

Spangles, application to fabrics,

219.

Spraying apparatus for liquid dress-

ings, 240-242.

Starch, appliance for preparing, 107-
117.

arrowroot. See Arrowroot Starch.

artichoke. See Artichoke Starch.

Bloch method of testing, 23.

buckwheat. See Buckwheat Starch.

consistence in boiling, 28.

cooker, Hampel's, 115-116.

cooker, Priifer's, 116-117.

determining moisture in, 24.

determining value of, for dressing

purposes, 25.

differentiation of, 17.

dressing, Chaudet's, 146.

glaze, 163.

granules of wheat, properties of, 17.

horse chestnut. See Horse Chest-

nut Starch.

liquid, glaze, 164.

maize. See Maize Starch.

oat. See Oat Starch.

paste, adhesive property of, 28.

potato. See Potato Starch.

properties of, 8.

rice. See Rice Starch.

sago. See Sago Starch.

syrup, preparation of, 67-68.

syrup, properties of, 67-68.

tapioca. See Tapioca Starch.

testing, 23, 25.

wheaten. See Wheaten Starch.

Starches, gelatinisation temperature of,

23.
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Starches, relative values for stiffening.

etc., 20.

Starching, dressing preparation for,

166.

machine, 230-231.
machine for heavy goods, 235-238.

preparation for fabrics, 128.

Stearine, properties of, 72.

use of, 4.

Stenter and drying machine, 242-
244.

Stiffening, materials used in, 2.

relative values of starches for,

20.

Stitfenings, 8.

Sulliot and David's fireproof dressing,
209.

Swiss elastic finish for tine cottons,
134.

Taffeta, dressing for, 191.

Tapioca starch, preparation of, 15.

Thomson's sizing mixture, 153.

Thouret's fireproof dressing, 208.
Tomson and Irving's metal lustre

finishes, 217-218.

Tragacanth, properties of, 53-54.
where obtained, 52-53.

Trouserings, cotton, dressing for, 131,
139-140.

heavy, dressing for, 185.

Twills, bodice and corset, dressing for,

134-135.

Twist, sewing, dressing for, 158.

Ultramarine blue, preparation of, 87-
88.

properties of, 87-88.

Vegetable fibres, imparting a silky

appearance to, 210-213.

Vegetable glue, Angele's, 40.

Bersch on, 41.

containing fat, 42.

dressing, preparation of, 41-42.

preparation of, 39-41.

properties of, 36-39.

Puscher's, 42.
"
Vegetable glue," use of, 96-97."
Vegetable gum dressing," use of.

95.

Vegetable mucilage. See Mucilage,
Vegetable.

Velvet, colour design on, 221-222.

effect, 221.

finish, 140.

Velvets, how dressed, 5.

Vienna laundry glaze, 164 .

Vogt's size, 177.

Warp size, 169, 171.

Wash-proof dressing, 142.

Water-glass. See Alkali Silicates.

size, 177.

Watered, finish for coloured calicoes,
138-139.

Waterproof dressings, 145, 194-203.

Waterproofing cottons, 198, 200.

felt, 197-198.

ingredients used, 4.

linens, 198-200.

recipes, various, 202-203.

Wax, properties of, 69-71.
use of, 4.

Wetzell on testing flour, 33.

Wheaten flour sizing, 168-169.

starch, preparation of, 12.

Whewell's dressing, 140.

White goods, dressing for, 146, 153.

White's sizing, 169.

Woehler on fireproof dressing, 205.

Wool, protamol dressing for, 186.

silk finish for, 185.

Woollen goods, finishing, 182-187.
how dressed, 5.

Woollen warps, size for, 169, 174, 176.

Woollens, dressing for, 185, 186.

finishing, by the electric current,
186-187.

half-, black dressing for, 156.

half-, waterproofing of, 197-198.

inferior, dressing for, 185-186.

waterproofing, 197-200.
Worsted warps, sizing for, 169.

Worsteds, back dressing for, 186.

dressing for, 186.

Locke's dressing for, 185.

Yarn, cotton, size for, 175.

dressings, 157-162.

linen, size for, 175.

size, glycerine in, 172-173.

sizing, 158, 167-187.

sizing machine, 177, 178.

Yarns, dyed-cotton, glycerine size for,

173-174.

dyed-cotton, machine size for, 171.

dyed-cotton, size for hand or hank

sizing, 174.

cotton, Hoelken's dull finish for,

158-161.

cotton, Hoffmann's method of

dressing, 158.

hard-twist, dressings for, 157.
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Yarns, jute, machine sizes for, 174.

linen, dressing for, 157-158.

linen, Hoelken's dull finish for, 158-

161.

linen, machine size for, 173.

recovering size, etc., from, 178-179.

silk, Hoelken's dull finish for, 158-
161.

Yarns, woollen, Hoelken's dull finish

for, 158-161.

woollen, machine size for, 173.

Zanella, dressing for, 140-141.
Zinc chloride, properties of, 83.

use in dressing, 83.

Zvvick's starch glaze, 163.
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Solid, Stabe Calcium Hypochlorite and
Bleaching Soda,

Electric Bleaching.

Part II. DETERGENTS.
Introduction. Behaviour of Various Fabrics

in the Presence of Chemical Reagents Methods
of Removing Stains Chemical Cleaning and
Detergents.
Benzine Soaps. Removing Stains with Ben-

zine Soap and its Solutions Antibenzine Pyrine,.
or Richterol. *'

<

Extractive Detergents and Detergent Mix-
tures.

Properties of Carbon Tetrachloride.
Aceto-Oxalic Acid as a Detergent; Special

Methods of Removing Stains.

Bleaching Processes used in Chemical
Cleaning. Bleaching with Potassium Perman-
ganate Reducing Effect of Sulphur Dioxide-
Reduction with Hydrogen Peroxide Reduction
with Hydrosulphurous Acid Seyda's Reduction
Process Combined Method of Removing
Stains Hydaldite as a Detergent and Bleaching
Agent.
Hydrogen Peroxide as a Detergent.
Oxygenol as a Detergent.
Sodium Peroxide as a Detergent.
Sundry New Detergents and Cleansing

Agents.

Price 5s. net (Post Free, 5s. 3d. Home; 5s. 6d. Abroad*.
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Paints, Colours and Printing
Inks.

THE CHEMISTRY OP PIGMENTS. By ERNEST J. PARRY,
B.Sc. (Lond.), F.I.C., F.C.S., and J. H. COSTE, F.I.C., F.C.S. Demy
8vo. Five Illustrations. 285 pp. Price 10s. 6d. net. (Post free
10s. lOd. home; 11s. 3d. abroad.)

Contents.
Introductory. Light White Light The Spectrum The Invisible Spectrum Normal

Spectrum Simple Nature of Pure Spectral Colour The Recomposition of White Light
n Spectra The Appli=
Protective Methods of

Tempera Painting, Fresco,
fencaustic Painting, Oil-colour Painting, Keramic Art, Enamel, Stained and Painted Glass,
Mosaic Inorganic Pigments. White Lead Zinc White Enamel White Whitening-Red Lead Litharge Vermilion Royal Scarlet The Chromium Greens Chromates of Lead,
Zinc, Silver and Mercury Brunswick Green The Ochres Indian Red Venetian Red-
Siennas and Umbers Light Red Cappagh Brown Red Oxides Mars Colours Terre Verte

Prussian Brown Cobalt Colours Coeruleum Smalt Copper Pigments Malachite-
Bremen Green Scheele's Green Emerald Green Verdigris Brunswick Green Non-
arsenical Greens Copper Blues Ultramarine Carbon Pigments Ivory Black Lamp Black

Bistre Naples Yellow Arsenic Sulphides : Orpiment, Realgar Cadmium Yellow
Vandyck Brown Organic Pigments. Prussian Blue Natural Lakes Cochineal Carmine
Crimson Lac Dye Scarlet Madder Alizarin Campeachy Quercitron Rhamnus

Brazil Wood Alkanet Santal Wood Archil Coal-tar Lakes Red Lakes Alizarin Com-
poundsOrange and Yellow Lakes Green and Blue Lakes Indigo Dragon's Blood-
Gamboge Sepia Indian Yellow, Puree Bitumen, Asphaltum, Mummy Index.

THE MANUFACTURE OP PAINT. A Practical Handbook
for Paint Manufacturers, Merchants and Painters. By J. CRUICKSHANK
SMITH, B.Sc. Demy 8vo. 200 pp. Sixty Illustrations and One Large
Diagram. Price 7s. 6d. net. (Post free, 7s. lOd. home

;
8s. abroad.)

Contents.
Preparation of Raw Material Storing of Raw Material Testing and Valuation of Raw

Material Paint Plant and Machinery The Grinding of White Lead Grinding of White
Zinc Grinding of other White Pigments Grinding of Oxide Paints Grinding of Staining
Colours Grinding of Black Paints Grinding of Chemical Colours Yellows Grinding of
Chemical Colours Blues Grinding Greens Grinding Reds Grinding Lakes Grinding
Colours in Water Grinding Colours in Turpentine The Uses of Paint Testing and Matching
Paints Economic Considerations Index.

DICTIONARY OP CHEMICALS AND RAW PRO-
DUCTS USED IN THE MANUFACTURE OP
PAINTS, COLOURS, VARNISHES AND ALLIED
PREPARATIONS. By GEORGE H. HURST, F.C.S. Demy
8vo. 380 pp. Price 7s. 6d. net. (Post free, 8s. home ; 8s. 6d. abroad.)

THE MANUFACTURE OF LAKE PIGMENTS FROM
ARTIFICIAL COLOURS. By FRANCIS H. JENNISON,
F.I.C., F.C.S. Sixteen Coloured Plates, showing: Specimens of

Eighty-nine Colours, specially prepared from the Recipes given
in the Book. 136 pp. Demy 8vo. Price 7s. 6d. net. (Post free,
7s. lOd. home

;
8s. abroad.)

Contents.
The Groups of the Artificial Colouring Matters The Nature and Manipulation of Artificial

Colours Lake-forming Bodies for Acid Colours Lake-forming Bodies' Basic Colours Lake
Bases The Principles of Lake Formation Red Lakes Orange, Yellow, Green, Blue, Violet
and Black Lakes The Production of Insoluble Azo Colours in the Form of Pigments The
General Properties of Lakes Produced from Artificial Colours Washing, Filtering and Fin-

ishingMatching and Testing Lake Pigments Index.



PAINTS, COLOURS, ETC. continued.

THE MANUFACTURE OF MINERAL AND LAKE
PIGMENTS. Containing Directions for the Manufacture
of all Artificial, Artists and Painters' Colours, Enamel, Soot and Me-
tallic Pigments. A Text-book for Manufacturers, Merchants, Artists

and Painters. By Dr. JOSEF BERSCH. Translated by A. C. WRIGHT,
M.A. (Oxon.), B.Sc. (Lond.). Forty-three Illustrations. 476 pp., demy
8vo. Price 12s. 6d. net. (Post free, 13s. home ; 13s. 6d. abroad.)

RECIPES FOR THE COLOUR, PAINT, VARNISH, OIL,
SOAP AND DRYSALTERY TRADES. Compiled by
AN ANALYTICAL CHEMIST. 350pp. DemySvo. Price7y.Gd.net. (Post
free, 8s. home ;

8s. 3d. abroad.)

OIL COLOURS AND PRINTERS' INKS. By Louis
EDGAR ANDES. Translated from the German. 215 pp. Crown 8vo.
56 Illustrations. Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d. abroad.)

Contents.
Linseed Oil Poppy Oil Mechanical Purification of Linseed Oil Chemical Purification of

Linseed Oil Bleaching Linseed Oil Oxidizing Agents for Boiling Linseed Oil Theory of
Oil Boiling Manufacture of Boiled Oil Adulterations of Boiled Oil Chinese Drying Oil and
Other Specialities Pigments for House and Artistic Painting and Inks Pigment for
Printers' Black Inks Substitutes for Lampblack Machinery for Colour Grinding and
Rubbing Machines for mixing Pigments with the Vehicle Paint Mills Manufacture of
House Oil Paints Ship Paints Luminous Paint Artists' Colours Printers' Inks:
VEHICLES Printers' Inks : PIGMENTS and MANUFACTURE Index.

MODERN PRINTING INKS. A Practical Handbook for

Printing Ink Manufacturers and Printers. By ALFRED SEYMOUR.
Demy 8vo. Six Illustrations. 90 pages. Price 5s. net. (Post free,
5s. 4d. home

;
5s. 6d. abroad.) [Just published.

Contents.
Introduction. Division of Labour A Separate Industry Choice of Materials Sk'.f j'

Manipulation Some Important Factors The Medium Ink and Colour Mixing A Justifies

tion. Linseed Oil. Extraction of the Oil Classification Mechanical Purification
Adulteration Boiled Oil Preparation of Boiled Oil An Alternative Process. Varnish.
A Vehicle and Essential Component A Reference to Lithography Baltic Oil Preparation
of Varnish The Modern Method An Old Argument Letterpress Varnish A Cheaper
Medium A Suggestive Recipe Fire Risks Gradations of Varnish. Dry Colours. A
Recommendation An Endless Variety of Materials Earth Colours Mineral Colours
Substrates Toning Earth Colours Physical Characteristics Colouring Power Brilliance

Purity of Tone Permanence. Dry Colours Blacks, Whites, Yellows Lampblack-
Process of Manufacture Calcination Carbon Black Acetylene Black A Simple Test Lead
and Zinc Whites White Earth Colours Yellows Yellow Ochres Mineral Yellows. Dry
Colours Reds, Browns. Classification of Reds Genuine Vermilions Preparation
Imitation Vermilions Umber, Raw and Burnt Sienna, Raw and Burnt. Blues, Greens.
Ultramarine Blue A Useful Tint Other Similar Blues Cobalt Blues Prussian Chinese
and Bronze Blues A Test for Purity Greens Compound Greens Mine ral Greens. Lakes.

Characteristics Lake Derivatives A Point of Importance Red Lakes Madder
Cochineal and Carmine Brazil Wood Alizarine a Coaltar Derivative -Yellow Lakes Blue
Lakes Green Lakes. The Grinding of Printing Inks. Ink-grinding Machinery Ink-

grinding Mill A Novel Machine Hand Grinding Treatment of Gritty Colours A Question
of Proportion Approximate Calculation Soap Saturation Friction Heat Consistent

Grinding. Ink and Colour Mixing. A Necessary Acquisition Ink Mixing Defined Mixed
Green Inks Mixed Brown Inks Tints Ink Mixing Lithographic Inks Characteristics of
Yellows Mixing Vermilion Ultramarine and Other Blues Bronze, Prussian and Chinese
Blues Working Consistency Reducing Medium Letterpress Inks Gloss Inks Three-
colour Inks Ink-mixing Machine. The Characteristics of Some Prnting Processes.
A Supplementary Discussion Letterpress Inks Three-colour Printing Lithographic Printing
Inks An Important Feature Suggestive Points Tinplate Printing. Driers. A Valuable
Auxiliary Energetic Drying Inks The Theory of Drying Liquid Driers Terebene Paste
Driers Letterpress Driers Powder Driers Turpentine as a Drier. Bronze Powders and
Bronzing. A Brief Justification Bronze Printing Inks Bronze Powders The Process of
Manufacture Preparation of the Leaf Grinding and Grading Bronzin g Mediums Requisite
Qualities Wax Varnish. "Things Worth Knowing." A Record of Notes and
Experiences I ndex.

(See also Writing Inks, p. u.)

THREE HUNDRED SHADES AND HOW TO MIX
THEM. For Architects, Decorators and Painters.

(See page 28.)



PAINTS, COLOURS, ETC. continued.

CASEIN. By ROBERT SCHERER. Translated from the German
by CHAS. SALTER. Demy 8vo. Illustrated. 160 pp. Price 7s. 6d.

net. (Post free, 7s. lOd. home
;
8s. abroad.)

Contents.
Casein : its Origin, Preparation and Properties. Various Methods of Preparing

Casein. Composition and Properties of Casein. Casein Paints." Marble-Lime "

Colour for Outside Work Casein Enamel Paint Casein Facade Paint Cold-Water Paint in

Powder Form History's Recipe for Casein Paint and Varnish Pure Casein Paints for Walls,
etc. Casein Paints for Woodwork and Iron Casein-Silicate Paints Milk Paints Casein-
Silicate Paint Recipes Trojel's Boiled Oil Substitute CaNotnine Wash Quick- Drying
Casein Paint Boiled Oil Substitute Ring's Cold-Water Paint Formolactin Waterproof
Paint for Playing Cards Casein Colour Lake Casein-Cement Paint. The Technics of
Casein Painting. Casein Adhesives and Putties. Casein Glue in Plates or Flakes
Jeromm's Casein Adhesive Hall's Casein Glue Waterproof Glue Liquid Casein Glue
Casein and Borax Glue Solid Casein Adhesive Casein Solution Glue Powder Casein
Putties Washable Cement for Deal Boards Wenk's Casein Cement Casein and Lime Cement
"Pitch Barm" Casein Stopping Casein Cement for Stone. The Preparation of

Plastic Masses from Casein. Imitation Ivory Anti-Radiation and Anti-Corrosive Com-
position Dickmann's Covering for Floors and Walls Imitation Linoleum Imitation
Leather Imitation Bone Plastic Mass of Keratin and Casein Insulating Mass Plastic
Casein Masses Horny Casein Mass Plastic Mass from Celluloid Casein Cellulose Compo-
sition Fireproof Cellulose Substitute Nitrocellulose and Casein Composition Franquet's
Celluloid Substitute Galalith. Uses of Casein in the Textile Industry, for Finishing
Colour Printing, etc. Caseogum

" Glutin " Casein Dressing for Linen and Cotton
Fabrics Printing Colour with Metallic Lustre Process for Softening, Sizing and Loading
Fixing Casein and Other Albuminoids on the Fibre Fixing Insoluble Colouring Matters
Waterproofing and Softening Dressing Casein for Mercerising Crepe Fixing Zinc White on
Cotton with Formaldehyde Casein-Magnesia Casein Medium for Calico Printing Loading
Silk. Casein Foodstuffs. Casein Food Synthetic Milk Milk Food Emulsifiable Casein

Casein Phosphate for Baking Making Bread, Low in Carbohydrates, from Flour and Curd
Preparing Soluble Casein Compounds with Citrates Casein Food. Sundry Applications

of Casein.

SIMPLE METHODS FOR TESTING PAINTERS'
MATERIALS. By A. C. WRIGHT, M.A. (Oxon.), B.Sc.

(Lond.). Crown 8vo. 160 pp. Price 5s. net. (Post free, 5s. 3d.

home
;
5s. 6d. abroad.)

IRON - CORROSION, ANTI - FOULING AND ANTI-
CORROSIVE PAINTS. Translated from the German of
Louis EDGAR ANDES. Sixty-two Illustrations. 275 pp. Demy 8vo.

Price 10s. 6d. net. (Post free, 10s. lOd. home; 11s. 3d. abroad.)
Contents.

Iron-rust and its Formation Protection from Rusting by Paint Grounding the Iron with
Linseed Oil, etc. Testing Paints Use of Tar for Painting on Iron Anti-corrosive Paints
Linseed Varnish Chinese Wood Oil Lead Pigments Iron Pigments Artificial Iron Oxides
Carbon Preparation of Anti-corrosive Paints Results of Examination of Several Anti4

corrosive Paints Paints for Ship's Bottoms Anti-fouling Compositions Various Anti-cor-

rosive and Ship's Paints Official Standard Specifications for Ironwork Paints Index.

THE TESTING AND VALUATION OF RAW MATE-
RIALS USED IN PAINT AND COLOUR MANU
FACTURE. By M. W. JONES, F.C.S. A Book for the
Laboratories of Colour Works. 88 pp. Crown 8vo. Price 5s. net.

(Post free, 5s. 3d. home and abroad.)

THE MANUFACTURE AND COMPARATIVE MERITS
OF WHITE LEAD AND ZINC WHITE PAINTS. By
G. PETIT, Civil Engineer, etc. Translated from the French. Crown 8vo.

100 pp. Price 4s. net. (Post free, 4s. 3d. home ; 4s. 4d. abroad.)
Contents.

Chapters I., The Fundamental Principles of Painting in Oil. II., The Different Varieties of

White Leads The Dutch Process Grinding White Lead in Oil. III., Other Processes of

Manufacturing White Lead. IV., White Lead Substitutes Sophistication of White Lead-
Analysis of White Lead. V., White Lead Paints Their Merits and Defects. VI., Toxi-

cology of White Lead Hygienic Measures in its Manufacture and Use. VII., Zinc White-
Its Preparation. IX., Zinc White Paint and Zinc White Coatings Their Merits and Defects



STUDENTS' HANDBOOK OF PAINTS, COLOURS, OILS
AND VARNISHES. By JOHN FURNELL. Crown 8vo. 12
Illustrations. 96 pp. Price 2s. 6d. net. (Post free, 2s. 9d. home and abroad.)

Varnishes and Drying Oils.
OIL CRUSHING, REFINING AND BOILING, THE

MANUFACTURE OF LINOLEUM, PRINTING AND
LITHOGRAPHIC INKS, AND INDIA-RUBBER
SUBSTITUTES. By JOHN GEDDES MC!NTOSH. Being
Volume I. of the Second, greatly enlarged,- English Edition, in three

Volumes, of " The Manufacture of Varnishes and Kindred Industries,"
based on and including the work of Ach. Livache. Demy 8vo. 150 pp.
29 Illustrations. Price 7s. 6d. net. (Post free, 7s. lOd. home; 8s.

abroad.)

VARNISH MATERIALS AND OIL-VARNISH MAKING.
By J. G. MclNTOSH. Being Vol. II. of " The Manufacture of Varnishes
and Kindred Industries". Demy 8vo. 70 Illustrations. 220 pp.
Price 10s. 6d. net. (Post free, 10s. lOd. home

;
11s. 3d. abroad.)

Contents.
Chapter I., Introduction. II., Amber and Amber Oil Varnishes. III., Copal, etc. IV.,

Resins Assorting, Cleaning and Fusing. V., Asphaltum, Coal-Tar, Pitch, Rubber, etc. VI.,
Oil-Varnish Making General Instructions. VII., Copal Oil Varnish. VIII., Rosin Oil Varnish
Brunswick Black Super Black Japan. IX., Testing Varnish Utilisation of Residues.

DRYING OILS, BOILED OIL AND SOLID AND
LIQUID DRIERS. By L. E. ANDES. Expressly Written
for this Series of Special Technical Books, and the Publishers hold
the Copyright for English and Foreign Editions. Forty-two Illustra-

tions. 342 pp. Demy 8vo. Price 12s. 6d. net. (Post free, 13s. home ;

13s. 3d. abroad.)
Contents.

Properties of the Drying Oils ; Cause of the Drying Property ; Absorption of Oxygen ;

Behaviour towards Metallic Oxides, etc. The Properties of and Methods for obtaining the

Drying Oils Production of the Drying Oils by Expression and Extraction ; Refining and
Bleaching; Oil Cakes and Meal; The Refining and Bleaching of the Drying Oils; The
Bleaching of Linseed Oil The Manufacture of Boiled Oil ; The Preparation of Drying Oils
for Use in the Grinding of Paints and Artists' Colours and in the Manufacture of Varnishes

by Heating over a Fire or by Steam, by the Cold Process, by the Action of Air, and by Means
of the Electric Current ; The Driers used in Boiling Linseed Oil ; The Manufacture of Boiled
Oil and the Apparatus therefor; Livache's Process-for Preparing a Good Drying Oil and its

Practical Application The Preparation of Varnishes for Letterpress. Lithographic and Copper-
plate Printing, for Oilcloth and Waterproof Fabrics; The Manufacture of Thickened Linseed
Oil, Burnt Oil, Stand Oil by Fire Heat, Superheated Steam, and by a Current of Air Behaviour
of the Drying Oils and Boiled Oils towards Atmospheric Influences, Water, Acids and Alkalies

Boiled Oil Substitutes 1'he Manufacture of Solid and Liquid Driers from Linseed Oil and
Rosin; Linolic Acid Compounds of the Driers The Adulteration and Examination of the

Drying Oils and Boiled Oil.

Oils, Fats, Waxes, Greases,
Petroleum.

LUBRICATING OILS, PATS AND GREASES: Their
Origin, Preparation, Properties, Uses and Analyses. A Handbook for
Oil Manufacturers, Refiners and Merchants, and the Oil and Fat
Industry in General. By GEORGE H. HURST, F.C.S. Second Revised
and Enlarged Edition. Sixty-five Illustrations. 317 pp. Demy 8va
Price 10s. 6d. net. (Post tree, 11s. home; 11s. 3d. abroad.)

Contents.
Introductory Hydrocarbon Oils Scotch Shale Oils Petroleum Vegetable and

Animal Oils Testing and Adulteration of Oils -Lubricating Greases Lubrication-
Appendices Index.



TECHNOLOGY OF PETROLEUM : Oil Fields of the
World Their History, Geography and Geology Annual Production
and Development Oil-well Drilling Transport. By HENRY NEU-
BERGER and HENRY NOALHAT. Translated from the French by J. G.
MclNTOSH. 550 pp. 153 Illustrations. 26 Plates. Super Royal 8vo.
Price 21s. net. (Post free, 21s. 9d. home

; 23s. 6d. abroad.)

Contents.
Study of the Petroliferous Strata,
Excavations Hand Excavation or Hand Digging of Oil Wells.
Methods of Boring.
Accidents Boring Accidents Methods of preventing them Methods of remedying them
Explosives and the use of the "

Torpedo
"
Levigation Storing and Transport of Petroleum

General Advice Prospecting, Management and carrying on of Petroleum Boring Operations.
General Data Customary Formulae Memento. Practical Part. General Data

bearing on Petroleum Glossary of Technical Terms used in the Petroleum Industry Copious
Index.

MINERAL WAXES : Their Preparation and Uses. By
RUDOLF GREGORIUS. Translated from the German. Crown 8vo. 250

pp. 32 Illustrations. Price 6s. net. (Post free, 6s. 4d. home ;

6s. 6d. abroad.)
Contents.

Ozokerite Ceresine Paraffin Refining Paraffin Mineral Wax Appliances for

Extracting, Distilling and Refining Ozokerite Uses of Ceresine, Paraffin and
Mineral Waxes Paint and Varnish Removers Leather and Piston-Rod Greases-
Recipes for Silk, Cotton and Linen Dressings Candles.

THE PRACTICAL COMPOUNDING OF OILS, TAL-
LOW AND GREASE FOR LUBRICATION, ETC.
By AN EXPERT OIL REFINER. Second Edition. 100 pp. Demy 8vo.
Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.)

Contents.
Introductory Remarks on the General Nomenclature of Oils, Tallow and Greases

suitable for Lubrication Hydrocarbon Oils Animal and Fish Oils Compound
Oils Vegetable Oils Lamp Oils-Engine Tallow, Solidified Oils and Petroleum
Jelly Machinery Greases: Loco and Anti -friction Clarifying and Utilisation
of Waste Fats, Oils, Tank Bottoms, Drainings of Barrels and Drums, Pickings
Up, Dregs, etc. The Fixing and Cleaning of Oil Tanks, etc. Appendix and
General Information.

ANIMAL FATS AND OILS: Their Practical Production,
Purification and Uses for a great Variety of Purposes. Their Pro-

perties, Falsification and Examination. Translated from the German
of Louis EDGAR ANDES. Sixty-two Illustrations. 240 pp. Second
Edition, Revised and Enlarged. Demy 8vo. Price 10s. 6d. net.

(Post free, 10s. lOd. home; lls. 3d. abroad.)

THE MANUFACTURE OF LUBRICANTS, SHOE
POLISHES AND LEATHER DRESSINGS. By
RICHARD BRUNNER. Translated from the Sixth German Edition by
CHAS. SALTER. 10 Illustrations. Crown 8vo. 170 pp. Price 7s. 6d.

net. (Post free, 7s. lOd. home; 8s. abroad.)

THE OIL MERCHANTS' MANUAL AND OIL TRADE
READY RECKONER. Compiled by FRANK F. SHERRIFF.
Second Edition Revised and Enlarged. Demy 8vo. 214 pp. 1904.

With Two Sheets of Tables. Price 7s. 6d. net. (Post free, 7s. lOd.

home ; 8s. 3d. abroad.)
Contents.

Trade Terms and Customs Tables to Ascertain Value of Oil sold per cwt. or ton Specific

Gravity Tables Percentage Tare Tables Petroleum Tables Paraffine and Benzoline Calcu-

lationsCustomary Drafts Tables for Calculating Allowance for Dirt, Water, etc. Capacity
of Circular Tanks, Tables, etc. etc.



VEGETABLE FATS AND OILS : Their Practical Prepara-
tion, Purification and Employment for Various Purposes, their Proper-
ties, Adulteration and Examination. Translated from the German of

Louis EDGAR ANDES. Ninety-four Illustrations. 340 pp. Second
Edition. Demy 8vo. Price 10s. 6d. net. (Post free, 11s. home;
11s. 6d. abroad.)

EDIBLE FATS AND OILS : Their Composition, Manufacture
and Analysis. By W. H. SIMMONS, B.Sc. (Lond.), F.C.S.

[In preparation.
The Contents will include the Constitution of Oils and Fats

;
Raw Materials

; Bleaching,
Deodorising and Refining ; Butter

;
Lard ; Margarine ; Salad Oils ; Chocolate Cream ;

Analysis of Raw Materials
;
Statistics.

Essential Oils and Perfumes.
THE CHEMISTRY OF ESSENTIAL OILS AND ARTI-

FICIAL PERFUMES. By ERNEST J. PARRY, B.Sc.

(Lond.), F.I.C., F.C.S. Second Edition, Revised and Enlarged. 552 pp.
20 Illustrations. Demy 8vo. Price 12s. 6d. net. (Post free, 13s. home

;

13s. 6d. abroad.)
Contents.

Chapter I. The General Properties of Essential Oils. II. Compounds occurring in
Essential Oils : (I.) The Terpenes Sesquiterpenes Olefinic Terpenes and Sesquiterpenes
Pinene (II.) The Camphor Series (III.) The Geraniol and Citronellol Group The Geraniol
and Citronellol Series (IV.) Benzene Compounds : Cymene Phenols and their Derivatives

Phenols with Nine Carbon Atoms Phenols with Ten Carbon Atoms Alcohols Aldehydes
Ketones Acids (V.) Aliphatic Compounds : Alcohols Acids Aldehydes Sulphur Com-

pounds Other Bodies. III. The Preparation of Essential Oils : Expression Distillation
Extraction. IV. The Analysis of Essential Oils : Specific Gravity Optical Metnods :

(1) Refraction (2) Polarimetry, Melting and Solidifying Points Boiling Point and Distillation

Quantitative Estimations of Constituents Aldehydes, Ketones and Oils on which a Direct
Determination can be made. V. Systematic Study of the Essential Oils. VI
Chemistry of Artificial Perfumes. Appendix I. Table on Constants of the more
important Essential Oils. Appendix II. Table of Pharmacopoeial Standards. Index.

Soaps.
SOAPS. A Practical Manual of the Manufacture of Domestic,

Toilet and other Soaps. By GEORGE H. HURST, F.C.S. 2nd edition.
390 pp. 66 Illustrations. Price 12s. 6d. net. (Post free, 13s. home ;

13s. 6d. abroad.)
Contents.

Introductory Soap-maker's Alkalies Soap Fats and Oils Perfumes Water as
a Soap Material Soap Machinery Technology of Soap-making Glycerine in Soap
Lyes Laying out a Soap Factory Soap Analysis Appendices.

TEXTILE SOAPS AND OILS. Handbook on the Prepara-
tion, Properties and Analysis of the Soaps and Oils used in Textile

Manufacturing, Dyeing and Printing. By GEORGE H. HURST, F.C.S.
Crown 8vo. 195 pp. 1904. Price 5s. net. (Post free, 5s. 4d. home

;

5s. 6d. abroad.)

THE HANDBOOK OF SOAP MANUFACTURE. By
WM. H. SIMMONS, B.Sc. (Lond.), F.C.S. and H. A. APPLETON. Demy
8vo. 160 pp. 27 Illustrations. Price 8s. 6d. net. (Post free,
8s. lOd. home ;

9s. abroad.)
Contents.

Definition of Soap. Properties Hydrolysis Detergent Action. Constitution of Oils
and Fats, and their Saponificatlon. Researches of Chevreul and Berthelot Mixed
Glycerides Modern Theories of SaponiHcation Hydrolysis accelerated by (1) Heat or
Electricity, (2) Ferments, Castor-seed Ferment, Steapsin Emulsin and (3) Chemical



8

Contents of Handbook of Soap Manufacture" continued.

Reagents, Sulphuric Acid, Twitchell's Reagent, Hydrochloric Acid, Lime, Magnesia, Zinc
Oxide. Soda and Potash. Raw Materials used in Soap-making. Fats and Oils Waste
Fats Fatty Acids Less-known Oils and Fats of Limited Use Various New Fats and Oils

Suggested for Soap-making Rosin Alkali (Caustic and Carbonated) Water Salt Soap-
stock. Bleaching and Treatment of Raw Materials intended for Soap-making.
Palm Oil Cottonseed Oil Cottonseed " Foots" Vegetable Oils Animal Fats Bone Fat
Rosin. Soap- making. Classification of Soaps Direct combination of Fatty Acids with
Alkali Cold Process Soaps Saponification under Increased or Diminished Pressure Soft

Soap Marine Soap Hydrated Soaps, Smooth and Marbled Pasting or Saponification
Graining Out Boiling on Strength Fitting Curd Soaps Curd Mottled Blue and Grey
Mottled Soaps Milling Base Yellow Household Soaps Resting of Pans and Settling of

Soap Utilisation of Nigres Transparent Soaps Saponifying Mineral Oil Electrical Pro-
duction of Soap. Treatment 9f Settled Soap. Cleansing Crutching Liquoring of Soaps

Filling Neutralising, Colouring and Perfuming Disinfectant Soaps Framing Slabbing
Barring Open and Close Piling Drying Stamping Cooling. Toilet, Textile and

Miscellaneous Soaps. Toilet Soaps Cold Process Soaps Settled Boiled Soaps Remelted

Soaps Milled Soaps Drying, Milling and Incorporating Colour, Perfumes, or Medicaments
Perfumes Colouring Matter Neutralising and Super-fatting Material Compressing

Cutting Textile Soaps Soaps for Woollen, Cotton and Silk Industries Patent Textile

Soaps Stamping Medicated Soaps Ether Soap Floating Soaps Shaving Soaps
Miscellaneous Soaps. Soap Perfumes. Essential Oil? Source and Preparation Properties

Artificial and Synthetic Perfumes. Glycerine Manufacture and Purification. Treat-
ment of Lyes Evaporation Crude Glycerine Distillation Distilled and Dynamite
Glycerine Chemically Pure Glycerine Animal Charcoal for Decolorisation Glycerine
resultant from other methods of Saponification Yield of Glycerine from Fats and Oils.

Analysis of Raw Materials, Soap and Glycerine. Fats and Oils Alkalies and Alkali

Salts Essential Oils Soap Lyes Crude Glycerine. Statistics of the Soap Industry.
Appendix A. Comparison of Degrees Twaddell, Beaume and Actual Densities.

Appendix B. Comparison of Different Thermometric Scales. Appendix C. Table of

the Specific Gravities of Solutions of Caustic Soda. Appendix D. Table of Strength
of Caustic Potash Solutions at 60 F. Index.

Cosmetical Preparations.
COSMETICS : MANUFACTURE, EMPLOYMENT
AND TESTING OP ALL COSMETIC MATERIALS
AND COSMETIC SPECIALITIES. Translated
from the German of Dr. THEODOR ROLLER. Crown 8vo. 262 pp.
Price 5s. net. (Post free, 5s. 4d. home ;

5s. 6d. abroad.)

Contents.
Purposes and Uses of, and Ingredients used in the Preparation of Cosmetics Preparation of

Perfumes by Pressure, Distillation, Maceration, Absorption or Enfleurage, and Extraction

Methods Chemical and Animal Products used in the Preparation of Cosmetics Oils and Fats
used in the Preparation of Cosmetics General Cosmetic Preparations Mouth Washes and
Tooth Pastes Hair Dyes, Hair Restorers and Depilatories Cosmetic Adjuncts and

Specialities Colouring Cosmetic Preparations Antiseptic Washes and Soaps Toilet and

Hygienic Soaps Secret Preparations for Skin, Complexion, Teeth, Mouth, etc. Testing and

Examining the Materials Employed in the Manufacture of Cosmetics Index.

Glue, Bone Products and
Manures.

GLUE AND GLUE TESTING. By SAMUEL RIDEAL, D.Sc.

(Lond.), F.I.C. Fourteen Engravings. 144 pp. Demy 8vo. Price

10s. 6d. net. (Post free, 10s. lOd. home ; 11s. abroad.)
Contents.

Constitution and Properties : Definitions and Sources, Gelatine, Chondnn and Allied

Bodies, Physical and Chemical Properties, Classification, Grades and Commercial Varieties

Raw Materials and Manufacture : Glue Stock, Lining, Extraction, Washing and Clari-

fying, Filter Presses, Water Supply, Use of Alkalies, Action of Bacteria and of Antiseptics,

Various Processes, Cleansing, Forming, Drying, Crushing, etc., Secondary Products Uses
of Glue : Selection and Preparation for Use, Carpentry, Veneering, Paper-Making, Book-

binding, Printing Rollers, Hectographs, Match Manufacture, Sandpaper, etc., Substitutes for

other Materials, Artificial Leather and Caoutchouc Gelatine : General Characters, Liquid

Gelatine, Photographic Uses, Size, Tanno-, Chrome and Formo-Gelatine. Artifu ial Silk,

Cements, Pneumatic Tyres, Culinary, Meat Extracts, Isinglass, Medicinal and other Uses,

Bacteriology Glue Testing: Review of Processes, Chemical Examination, Adulteration,

Physical Tests, Valuation of Raw Materials Commercial Aspects.



BONE PRODUCTS AND MANURES : An Account of the
most recent Improvements in the Manufacture of Fat, Glue, Animal
Charcoal, Size, Gelatine and Manures. By THOMAS LAMBERT, Techni-

cal and Consulting Chemist. Illustrated by Twenty-one Plans and

Diagrams. 162 pp. Demy 8vo. Price7s.6d.net. (Post free, 7s. lOd.

home
;
8s. abroad.)

Contents.
Chemical Composition of Bones Arrangement of Factory Properties of Glue Glutin

and Chondrin Skin GlueLiming of Skins Washing Boiling of Skins Clarification of Glue

Liquors Glue-Boiling and Clarifying- House Specification of a Glue Size Uses and Pre

paration and Composition of Size Concentrated Size Properties of Gelatine Preparation of

Skin Gelatine Drying Bone Gelatine Selecting Bones Crushing Dissolving Bleaching

Boiling Properties of Glutin and Chondrin Testing of Glues and Gelatines The Uses of

Glue, Gelatine and Size in Various Trades Soluble and Liquid Glues Steam and Waterproof
Glues Manures Importation of Food Stuffs S^)ils Germination Plant Life Natural
Manures Water and Nitrogen in Farmyard Manure Full Analysis of Farmyard Manure
Action on Crops Water-Closet System Sewage Manure Green Manures Artificial

Manures Mineral Manures Ni rogenous Matters Shoddy Hoofs and Horns Leather
Waste Dried Meat Dried Blood Superphosphates Composition Manufacture Common
Raw Bones Degreased Bones Crude Fat Refined Fat Degelatimsed Bones Animal
Charcoal Bone Superphosphates Guanos Dried Animal Products Potash Compounds
Sulphate of Ammonia Extraction in Zacuo French and British Gelatines compared Index.

Chemicals, Waste Products and
Agricultural Chemistry.

REISSUE OF CHEMICAL ESSAYS OP C. W.
SCHEELE. First Published in English in 1786. Trans-
lated from the Academy of Sciences at Stockholm, with Additions. 300

pp. Demy 8vo. Price 5s. net. (Post free 5s. 6d. home ;
5s. 9d. abroad.)

Contents.
Memoir : C. W. Scheele and his work (written for this edition by J. G. Mclntosh) On

Fluor Mineral and its Acid On Fluor Mineral Chemical Investigation of Fluor Acid,
with a View to the Earth which it Yields, by Mr. Wiegler Additional Information

Concerning Fluor Minerals On Manganese, Magnesium, or Magnesia Vitrariorum On
Arsenic and its Acid Remarks upon Salts of Benzoin On Silex, Clay and Alum Analysis
of the Calculus Vesical Method of Preparing Mercurius Dulcis Via Humida Cheaper and
more Convenient Method of Preparing Pulvis Algarothi Experiments upon Molybdaena
Experiments on Plumbago Method of Preparing a New Green Colour Of the De-

composition of Neutral Salts by Unslaked Lime and Iron On the Quantity of Pure Air which
is Daily Present in our Atmosphere On Milk and its Acid On the Acid of Saccharum Lactis
-On the Constituent Parts of Lapis Ponderosus or Tungsten Experiments and Observations

on Ether Index.

THE MANUFACTURE OP ALUM AND THE SUL-
PHATES AND OTHER SALTS OF ALUMINA AND
IRON. Their Uses and Applications as Mordants in Dyeing
and Calico Printing, and their other Applications in the Arts Manufac-
tures, Sanitary Engineering Agriculture and Horticulture. Translated
from the French of LUCIEN GESCHWIND. 195 Illustrations. 400 pp.
Royal 8vo. Price 12s. 6d. net. (Post free, 13s. home

; 13s. 6d. abroad.)

AMMONIA AND ITS COMPOUNDS : Their Manufacture
and Uses. By CAMILLE VINCENT, Professor at the Central School of
Arts and Manufactures, Paris. Translated from the French by M. J.

SALTER. Royal 8vo. 114 pp. Thirty-two Illustrations. Price 5s. net.

(Post free, 5s. 4d. home
;
5s. 6d. abroad.)
Contents.

General Considerations : Various Sources of Ammoniacal Products ; Human Urine
as a Source of Ammonia Extraction of Ammoniacal Products from Sewage-
Extraction of Ammonia from Gas Liquor Manufacture of Ammoniacal Com-
pounds from Bones, Nitrogenous Waste, Beetroot Wash and Peat Manufacture of
Caustic Ammonia, and Ammonium Chloride, Phosphate and Carbonate Recovery
of Ammonia from the Ammonia-Soda Mother Liquors Index.
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INDUSTRIAL ALCOHOL. A Practical Manual on the
Production and Use of Alcohol for Industrial Purposes and for Use as
a Heating Agent, as an Illuminant and as a Source of Motive Power.
By J. G. M'lNTOSH, Lecturer on Manufacture and Applications of
Industrial Alcohol at The Polytechnic, Regent Street, London.
Demy 8vo. 1907. 250 pp. With 75 Illustrations and 25 Tables.
Price 7s. 6d. net. (Post free, 7s. 9d. home

;
8s. abroad.)

Contents.
Alcohol and its Properties. Ethylic Alcohol Absolute Alcohol Adulterations-

Properties of Alcohol Fractional Distillation Destructive Distillation Products of Com-
bustion Alcoholometry Proof Spirit Analysis of Alcohol Table showing Correspondence
between the Specific Gravity and Per Cents, of Alcohol over and under Proof Other
Alcohol Tables. Continuous Aseptic and Antiseptic Fermentation and Sterilisation
in Industrial Alcohol Manufacture. The Manufacture of Industrial Alcohol from
Beets. Beet Slicing Machines Extraction of Beet Juice by Maceration, by Diffusion
Fermentation in Beet Distilleries Plans of Modern Beet Distillery. The Manufacture of
Industrial Alcohol from Grain. Plan of Modern Grain Distillery. The Manufacture of
Industrial Alcohol from Potatoes. The Manufacture of Industrial Alcohol from
Surplus Stocks Of Wine, Spoilt Wine, Wine Marcs, and from Fruit in General. The Manu-
facture of Alcohol from the Sugar Cane and Sugar Cane Molasses Plans. Plant, etc.,
for the Distillation and Rectification of Industrial Alcohol. The Caffey and other
" Patent "

Stills Intermittent versus Continuous Rectification Continuous Distillation
Rectification of Spent Wash. The Manufacture and Uses of Various Alcohol
Derivatives, Ether, Haloid Ethers, Compound Ethers, Chloroform Methyl and Amyl
Alcohols and their Ethereal Salts, Acetone Barbet's Ether, Methyl Alcohol and Acetone
Rectifying Stills. The Uses of Alcohol in Manufactures, etc. List of Industries in

which Alcohol is used, with Key to Function of Alcohol in each Industry. The Uses of
Alcohol for Lighting, Heating, and Motive Power.

ANALYSIS OF RESINS AND BALSAMS. Translated
from the German of Dr. KARL DIETERICH. Demy 8vo. 340 pp.
Price 7s. 6d. net. (Post free, 7s. lOd. home

;
8s. 3d. abroad.)

MANUAL OF AGRICULTURAL CHEMISTRY. By
HERBERT INGLE, F.I.C., Late Lecturer on Agricultural Chemistry, the
Leeds University ;

Lecturer in the Victoria University. Second
Edition, with additional matter relating to Tropical Agriculture, etc.

438pp. 11 Illustrations. Demy 8vo. Price 7s. 6d. net. (Post free,
8s. home ;

8s. 6d. abroad.)
Contents.

Properties and Characteristics of the Elements. Hydrogen Oxygen Heat of Com-
bustion Nitrogen Carbon Sulphur Phosphorous Potassium Sodium Fluorine

Magnesium Iron Chlorine Aluminium Silicon Borax. The Atmosphere. Nitrogen
Oxygen Argon Carbon Dioxide Ammonia Nitric Acid Ozone Solid Matter. The Soil.

Classification of Rocks Quartz Felspar Mica Clay Sandstones Shales Limestones
Calcareous Rocks Transported Soils. Formation of Soils. By Water, Air, Earth

Worms, Vegetation and Bacteria Sand Clay Limestone Humus Classification of Soils.

Reactions in Soils. Diffusion Gravitation Nitrification Soil Gases Water of the Soil-

Biology of the Soil Electrolytic Dissociation Theory Mass Action. Analysis of Soils.

Sampling Mechanical and Chemical Analyses Determination of Silica, Alumina, Ferric

Oxide, Total Potash and Phosphoric Acid, Lime, Magnesia, Calcium Carbonate, Sulphuric
Acid, Nitrates and Nitrites. Natural Manures. Improvement of Soils Farmyard Manure
Composition of Animal Excreta Use of Litter, Straw, Peat, Bracken, Leaves, Sawdust,

Tanners' Refuse Fermentation and Preservation of Farmyard Manure. Other Organic
Manures. Guano Poultry and Fish Manures Seaweed Dried Blood Bones Meat
Guano Hair Soot Oil-cakes. Nitrogenous Manures. Sodium Nitrate Ammonium
Sulphate Phosphatic Manures Tricalcum Phosphate Coprolites Phosphorites Mineral

Superphosphates Basic Slag Potash Manures Composition of Principal Potash Salts

Various Manures Common Salt Gypsum Limestone Ferrous Sulphate Gas Lime
Copper Sulphate. Analysis of Manures. Constituents Determination of Nitrogen
Phosphoric Acid Potassium Valuation of Manures from Analysis. Constituents of

Plants. Carbohydrates Sugars Starch Dextrin Glycogen Inulin Gums Cellulose

Glucose Fructose Cane Sugar Meletrose Arabinose Xylose Lignose Pectose Gly-
cerol Waxes Organic Acids and their Salts. Essential Oils and Resins. Terpenes
Oxygenated Essential Oils Essential Oils containing Sulphur Resins. Nitrogenous Sub-
stances. Albuminoids Amides Alkaloids Chlorophyll. The Plant. Germination
Roots Osmotic Pressure Leaves Assimilation Flowers. Crops. Cereals Root Crops
Fodder Crops Hay Ventilating Stacks Silage Composition of Crops. The Animal.

Blood Bones Fatty Tissue Muscle Digestion Bile Urine. Foods and Feeding.
Composition of Oil-cake Bye-Products as Foods Digestibility of Foods Calorific Value of

Foods Feeding Standards Manurial Value of Foods. Milk and Milk Products. Fat-
Albuminoids Milk Sugar Chemical Composition of Cow's Milk Influence of Food, Season
and Milking Time Milk Products Cream Skimmed Milk Butter Butter-milk Cheese-
Condensed Milk Koumiss- -Milk Preservation. Analysis of Milk and Milk Products.
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Milk Amount of Fat Determination of Total Solids, Specific Gravity, Proteids, Milk Sugar
Adulteration of Milk Detection of Preservatives Butter Butter Colouring Cheese

Milk Standards. Various Products used in Agriculture. Arsenious Oxide Bleaching
Powder Copper Salts Disinfectants Fungicides Iron Sulphate Mercuric Chloride
Plant Poisons. Appendix. Atomic Weights Hydrometer Scales Metric System-
Solubilities. Tropical Agriculture, etc. Composition of Rain Water Irrigation Water
Earth Worms Motion of Water in Soil Analysis of Soils Green Manuring Kraal Manure

Bats' Guano Artificial Manures The Plant Rice Maize Millet Cotton Flax Castor
gee(js Sunflower Composition of Various South African Grown Crops Ash Constituents of

Foods Variations in the Composition of Milk Butter Fat Bordeaux Mixture Insecticides.

THE UTILISATION OF WASTE PRODUCTS. A Treatise
on the Rational Utilisation, Recovery and Treatment of Waste Pro-
ducts of all kinds. By Dr. THEODOR ROLLER. Translated from the
Second Revised German Edition. Twenty-two Illustrations. Demy
8vo. 280 pp. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. 3d.

abroad.)

THE MANUFACTURE OF CHEMICAL MANURES.
From the French of J. FRITSCH. With 70 Illustrations and 4 Plates.

[In preparation.
The Contents will include Superphosphates, Guanos, Nitrate of Soda, Dried Blood Sulphate

of Ammonia, Potashes, etc.

Writing Inks and Sealing Waxes.
INK MANUFACTURE : Including Writing, Copying, Litho-

graphic, Marking, Stamping, and Laundry Inks. By SIGMUND LEHNER.
Three Illustrations. Crown 8vo. 162 pp. Translated from the German
of the Fifth Edition. Price 5s. net. (Post free, 5s. 3d. home

;
5s. 6d.

abroad.)

SEALING-WAXES, WAFERS AND OTHER ADHES-
IVES FOR THE HOUSEHOLD, OFFICE, WORK-
SHOP AND FACTORY. By H. C. STANDAGE. Crown
8vo. 96 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 4d. abroad.)

Contents.
Materials Used for Making Sealing-Waxes The Manufacture of Sealing-Waxes-

Wafers Notes on the Nature of the Materials Used in Making Adhesive Compounds Cements
for Use in the Household Office Gums, Pastes and Mucilages Adhesive Compounds for

Factory and Workshop Use.

Lead Ores and Compounds.
LEAD AND ITS COMPOUNDS. By THOS. LAMBERT,

Technical and Consulting Chemist. Demy 8vo. 226 pp. Forty Illus-

trations. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. 3d. abroad.)

Contents.
History Ores of Lead Geographical Distribution of the Lead Industry Chemical and

Physical Properties of Lead Alloys of Lead Compounds of Lead Dressing of Lead Ores
Smelting of Lead Ores Smelting in the Scotch or American Ore-hearth Smelting in the

Shaft or Blast Furnace Condensation of Lead Fume Desilverisation, or the Separation
of Silver from Argentiferous Lead Cupellation The Manufacture of Lead Pipes and
Sheets Protoxide of Lead Litharge and Massicot Red Lead or Minium Lead Poisoning
Lead Substitutes Zinc and its Compounds Pumice Stone Drying Oils and Siccatives
Oil of Turpentine Resin Classification of Mineral Pigments Analysis of Raw and Finished

Products Tables Index.

NOTES ON LEAD ORES : Their Distribution and Properties.
By JAS. FAIRIE, F.G.S. Crown 8vo. 64 pages. Price Is. net.

(Post free, Is. 3d. home
;

Is. 4d. abroad.)

(White Lead and Zinc White Paints, seep. 4.)
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Industrial Hygiene.
THE RISKS AND DANGERS TO HEALTH OF VARI-

OUS OCCUPATIONS AND THEIR PREVENTION.
By LEONARD A. PARRY, M.D., B.Sc. (Lond.). 196 pp. Demy 8vo.
Price 7s. 6d. net. (Post free, 7s. lOd. home

; 8s. abroad.)
Contents.

Occupations which are Accompanied by the Generation and Scattering of Abnormal
Quantities of Dust Trades in which there is Danger of Metallic Poisoning Certain Chemi-
cal Trades Some Miscellaneous Occupations Trades in which Various Poisonous Vapours
are Inhaled General Hygienic Considerations Index.

Industrial Uses of Air, Steam and
Water.

DRYING BY MEANS OF AIR AND STEAM. Explana-
tions, Formulae, and Tables for Use in Practice. Translated from the
German of E. HAUSBRAND. Two folding Diagrams and Thirteen Tables.
Crown 8vo. 72 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 6d.

abroad.) Contents.
British and Metric Systems Compared Centigrade and Fahr. Thermometers Estimation

of the Maximum Weight of Saturated Aqueous Vapour which can be contained in 1 kilo,

of Air at Different Pressure and Temperatures Calculation of the Necessary Weight and
Volume of Air, and of the Least Expenditure of Heat, per Drying Apparatus with Heated
Air, at the Atmospheric Pressure : A , With the Assumption that the Air is Completely Satur-
ated with Vapour both before Entry and after Exit from the Apparatus B, When the

Atmospheric Air is Completely Saturated before entry, but at its exit is only i, Jor J Saturated
C, When the Atmospheric Air is not Saturated with Moisture before Entering the Drying

Apparatus Drying Apparatus, in which, in the Drying Chamber, a Pressure is Artificially
Created, Higher or Lower than that of the Atmosphere Drying by Means of Superheated
Steam, without Air Heating Surface, Velocity of the Air Current, Dimensions of the Drying
Room, Surface of the Drying Material, Losses of Heat Index.

(See also "
Evaporating, Condensing and Cooling Apparatus," p. 26.)

PURE AIR, OZONE AND WATER. A Practical Treatise
of their Utilisation and Value in Oil, Grease, Soap, Paint, Glue and
other Industries. By W. B. COWELL. Twelve Illustrations. Crown
8vo. 85 pp. Price 5s. net. (Post free, 5s. 3d. home

;
5s. 6d. abroad.)

Contents.
Atmospheric Air ; Lifting of Liquids ; Suction Process ; Preparing Blown Oils ; Preparing

Siccative Drying Oils Compressed Air; Whitewash Liquid Air; Retrocession Purification
of Water; Water Hardness Fleshings and Bones Ozonised Air in the Bleaching and De-

odorising of Fats, Glues, etc. ; Bleaching Textile Fibres Appendix : Air and Gases ; Pressure
of Air at Various Temperatures ; Fuel; Table of Combustibles; Saving of Fuel by Heating
Feed Water; Table of Solubilities of Scale Making Minerals; British Thermal Units Tables ;

Volume of the Flow of Steam into the Atmosphere : Temperature of Steam Index.

THE INDUSTRIAL USES OF WATER. COMPOSI-
TION EFFECTS TROUBLES REMEDIES RE-
SIDUARY WATERS PURIFICATION ANALYSIS.
By H. DE LA Coux. Royal 8vo. Translated from the French and
Revised by ARTHUR MORRIS. 364 pp. 135 Illustrations. Price 10s. 6d.

net. (Post free, lls. home; 11s. 6d. abroad.)
Contents.

Chemical Action of Water in Nature and in Industrial Use Composition of Waters
Solubility of Certain Salts in Water Considered from the Industrial Point of View Effects on
the Boiling of Water Effects of Water in the Industries Difficulties with Water Feed
Water for Boilers Water in Dyeworks, Print Works, and Bleach Works Water in the
Textile Industries and in Conditioning Water in Soap Works Water in Laundries and
Washhouses Water in Tanning Water in Preparing Tannin and Dyewood Extracts Water
in Papermaking Water in Photography Water in Sugar Refining Water in Making Ices
and Beverages Water in Cider Making Water in Brewing Water in Distilling Preliminary
Treatment and Apparatus Substances Used for Preliminary Chemical Purification Com-
mercial Specialities and their Employment Precipitation of Matters in Suspension in Water
Apparatus for the Preliminary Chemical Purification of Water Industrial Filters Indus-

trial Sterilisation of Water Residuary Waters and their Purification Soil Filtration

Purification by Chemical Processes Analyses Index.

(See Books on Smoke Prevention, Engineering and Metallurgy, p. 26, etc.)
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X Rays.
PRACTICAL X RAY WORK. By FRANK T. ADDYMAN,

B.Sc. (Lond.), F.I.C., Member of the Roentgen Society of London;
Radiographer to St. George's Hospital ;

Demonstrator of Physics and

Chemistry, and Teacher of Radiography in St. George's Hospital
Medical School. Demy 8vo. Twelve Plates from Photographs of X Ray
Work. Fifty-two Illustrations. 200 pp. Price 10s. 6d. net. (Post free,
10s. lOd. home; 11s. 3d. abroad.)

Contents.
Historical Work leading up to the Discovery of the X Rays The Discovery Appara-

tus and its Management Electrical Terms Sources of Electricity Induction Coils-
Electrostatic Machines Tubes Air Pumps Tube Holders and Stereoscopic Apparatus-
Fluorescent Screens Practical X Ray Work Installations Radioscopy Radiography
X Rays in Dentistry X Rays in Chemistry X Rays in War Index.

List of Plates.
Frontispiece Congenital Dislocation of Hip-Joint. I., Needle in Finger. II., Needle in

Foot. III., Revolver Bullet in Calf and Leg. IV., A Method of Localisation. V , Stellate
Fracture of Patella showing shadow of "Strapping". VI., Sarcoma. VII., Six-weeks-old

Injury to Elbow showing new Growth of Bone. VIII., Old Fracture of Tibia and Fibula

badly set. IX., Heart Shadow. X., Fractured Femur showing Grain of Splint. XL. Bar-
rell's Method of Localisation.

India-Rubber and Gutta Percha.
INDIA-RUBBER AND GUTTA PERCHA. Second

English Edition, Revised and Enlarged. Based on the French work of
T. SEELIGMANN, G. LAMY TORRILHON and H. FALCONNET by JOHN
GEDDES MC!NTOSH. Royal 8vo. 100 Illustrations. 400 pages. Price
12s.6d.net. (Post free, 13s. home ; 13s. 6d. abroad.) [Just published,

Contents.
India- Rubber. Indiarubber, Latex Definitions Laticiferous Vessels Botanical Origin
Habitats Methods of obtaining the Latex Methods of Preparing Raw or Crude India-

rubber Rubber Cultivation in Various Countries Climatology Soil Rational Culture and
Acclimatisation of the Different Species of Indiarubber Plants Classification of the Com-
mercial Species of Raw Rubber Physical and Chemical Properties of the Latex and of
Indiarubber General Considerations Mechanical Transformation of Natural Rubber into
Washed or Normal Rubber (Purification) Softening, Cutting, Washing, Drying, Storage
Mechanical Transformation of Normal Rubber into Masticated Rubber Vulcanisation of
Normal Rubber Chemical and Physical Properties of Vulcanised Rubber Hardened Rubber
or Ebonite Considerations on Mineralisation and Other Mixtures Coloration and Dyeing
Analysis of Natural or Normal Rubber and Vulcanised Rubber Rubber Substitutes
Imitation Rubber Analysis of Indiarubber.

Gutta Percha. Definition of Gutta Percha Botanical Origin Habitat Climatology-
Soil Rational Culture Methods of Collection Felling and Ringing versus "Tapping Extrac-
tion of Gutta Percha from Leaves by Toluene, etc. Classification of the Different Species of
Commercial Gutta Percha Physical and Chemical Properties of Gutta Percha Mechanical
Treatment of Gutta Percha Methods of Analysing Gutta Percha Gutta Perchr Substitutes.

Leather Trades.
PRACTICAL TREATISE ON THE LEATHER IN-

DUSTRY. By A. M. VILLON. Translated by FRANK T.

ADDYMAN, B.Sc. (Lond.), F.I.C., F.C.S.
;
and Corrected by an Emi-

nent Member of the Trade. 500 pp., royal 8vo. 123 Illustrations.

Price 21s. net. (Post free, 21s. 6d. home ; 22s. 6d. abroad.)
Contents.

Preface Translator's Preface List of Illustrations.
Part I., Materials used in Tanning Skins: Skin and its Structure; Skins used in

Tanning ; Various Skins and their Uses Tannin and Tanning Substances : Tannin ; Barks
(Oak); Barks other than Oak; Tanning Woods; Tannin-bearing Leaves; Excrescences;
Tan-bearing Fruits; Tan-bearing Roots and Bulbs; Tanning Juices; Tanning Substances
used in Various Countries; Tannin Extracts; Estimation of Tannin and Tannin Principles.

Part II., Tanning The Installation of a Tannery: Tan Furnaces; Chimneys, Boilers,
etc.; Steam Engines Grinding and Trituration of Tanning Substances: Cutting up Bark;
Grinding Bark; The Grinding of Tan Woods; Powdering Fruit, Galls and Grains; Notes on
the Grinding of Bark Manufacture of Sole Leather: Soaking; Sweating and Un hairing;
Plumping and Colouring; Handling; Tanning; Tanning Elephants' Hides; Drying;
Striking or Pinning Manufacture of Dressing Leather: Soaking; Depilation; New Pro-
cesses for the Depilation of Skins; Tanning; Cow Hides; Horse Hides; Goat Skins; Manu-
facture of Split Hides On Various Methods of Tanning : Mechanical Methods; Physical
Methods; Chemical Methods; Tanning with Extracts Quantity and Quality; Quantity;
Net Cost ; Quality of Leather Various Manipulations of Tanned Leather : Second Tanning ;

Grease Stains; Bleaching Leather; Waterproofing Leather; Weighting Tanned Leather;
Preservation of Leather Tanning Various Skins.
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Part III., Currying Waxed Calf: Preparation; Shaving; Stretching or Slicking;
Oiling the Grain ; Oiling the Flesh Side; Whitening and Graining; Waxing; Finishing; Dry
Finishing; Finishing in Colour; Cost White Calf: Finishing in White Cow Hide for

Upper Leathers: Black Cow Hide; White Cow Hide; Coloured Cow Hide Smooth Cow
Hide Black Leather Miscellaneous Hides: Horse; Goat; Waxed Goat Skin; Matt Goat
Skin Russia Leather: Russia Leather; Artificial Russia Leather.

Part IV., Enamelled, Hungary and Chamoy Leather, Morocco, Parchment, Furs
and Artificial Leather Enamelled Leather: Varnish Manufacture; Application of the

Enamel; Enamelling in Colour Hungary Leather: Preliminary; Wet Work or Prepara-
tion; Aluming; Dressing or Loft Work; Tallowing; Hungary Leather from Various Hides
Tawing: Preparatory Operations; Dressing; Dyeing Tawed Skins; Rugs Chamoy Leather
Morocco : Preliminary Operations ,

Morocco Tanning ; Mordants used in Morocco Manu-
facture; Natural Colours used in Morocco Dyeing; Artificial Colours; Different Methods
of Dyeing; Dyeing with Natural Colours; Dyeing with Aniline Colours; Dyeing with
Metallic Salts; Leather Printing ; Finishing Morocco ; Shagreen ; Bronzed Leather Gilding
and Silvering: Gilding; Silvering; Nickel and Cobalt Parchment Furs and Furriery:
Preliminary Remarks; Indigenous Furs; Foreign Furs from Hot Countries; Foreign Furs
from Cold Countries ; Furs from Birds' Skins; Preparation of Furs; Dressing; Colouring;
Preparation of Birds' Skins; Preservation of Furs Artificial Leather: Leather made from
Scraps; Compressed Leather; American Cloth; Papier Mache; Linoleum; Artificial Leather.

Part V., Leather Testing and the Theory of Tanning Testing and Analysis of Leather ;

Physical Testing of Tanned Leather; Chemical Analysis The Theory of Tanning and the
other Operations of the Leather and Skin Industry : Theory of Soaking ; Theory of Un-
hairing ; Theory of Swelling ; Theory of Handling ; Theory of Tanning ; Theory of the
Action of Tannin on the Skin; Theory of Hungary Leather Making; Theory of Tawing;
Theory of Chamoy Leather Making; Theory of Mineral Tanning.

Part VI., Uses of Leather Machine Belts: Manufacture of Belting; Leather Chain
Belts; Various Belts; Use of Belts Boot and Shoe-making: Boots and Shoes; Laces-
Saddlery : Composition of a Saddle

;
Construction of a Saddle Harness : The Pack Saddle-

Harness Military Equipment Glove Making Carriage Building Mechanical Uses.

Appendix, The World's Commerce in Leather Europe; America; Asia; Africa;
Australasia Index.

THE LEATHER WORKER'S MANUAL. Being a Com-
pendium of Practical Recipes and Working Formulae for Curriers,
Bootmakers, Leather Dressers, Blacking Manufacturers, Saddlers,

Fancy Leather Workers. By H. C. STANDAGE. Demy 8vo. 165 pp.
Price 7s. 6d. net. (Post free, 7s. lOd. home

;
8s. abroad.)

Contents.
Blackings, Polishes, Glosses, Dressings, Renovators, etc., for Boot and Shoe Leather

Harness Blackings, Dressings, Greases, Compositions, Soaps, and Boot-top Powders and
Liquids, etc., etc. Leather Grinders' Sundries Currier's Seasonings, Blacking Compounds,
Dressings, Finishes, Glosses, etc. Dyes and Stains for Leather Miscellaneous Information
Chrome Tannage Index.

(See
" Wood Products, Distillates and Extracts," p. 29).

Books on Pottery, Bricks,
Tiles, Glass, etc.

MODERN BRICKMAKING. By ALFRED B. SEARLE. Royal
8vo. 440 pages. 260 Illustrations Price 12s. 6d. net. (Post free,

13s. home; 13s. 6d. abroad) [Just published,
Contents.

Nature and Selection of Clays. Lake and River Deposited Clays Rock Clays Shale

Fire-clay. The Colour of Bricks. Marls White, Yellow, and Red Bricks Terra-cotta
Blue Bricks. General Characteristics of Bricks. Fletton, Bath, and Accrington Bricks
London Stocks Plastic Bricks Sand-faced Bricks Glazed Bricks Fire Bricks Qualities

of Bricks. Sand, Breeze, and other Materials. Chalk-water General Manufacture of
Bricks Clay-washing Haulage Hand-Brickmaking Preparation of the Paste Pugging

Slop-moulding Sand-moulding Drying Shrinking Pressing Clamp Kilns Firing a

Clamp. Plastic Moulding by Machinery. Wire-cut Bricks Brick Machines and Plant-
Crushing Rolls Grinding Mills Wet Pans. Mixers and Feeders. Pug-mills, Mouthpiece
Presses, and Auger Machines Expression Roller Machines Cutting Tables Repressing
Screw Presses Eccentric Represses Die-Boxes. Drying. Transport. Stiff-plastic
Process. Mill Feeding Machines Grinding Mills Elevating Screens Sieves Revolving
Screens Stiff-plastic Brickmaking Machines Repressing Carrying-off Drying Kilns.

Semi- Dry or Semi-Plastic Process. Lamination Drying Troubles Moulds and Arrises.

The Dry or Dust Process. Lamination. Kilns. Down-draught Kilns Horizontal-draught
Kilns Continuous Kilns Up-draught Kilns Newcastle Kiln Gas-fired Kilns Semi-con-
tinuous Kilns Hoffmann Kilns Hot-air Flues Temporary and Permanent Flues Chamber
Kilns Steam Draught Mechanical Draught Gas-fired Continuous Kilns Muffle Kilns

Kiln Construction. Choice of Bricks Foundations Construction of Arches and Crowns
Fire Boxes Feed-holes Chimneys Selecting a Kiln. Setting and Burning. Up-draught
and Down-draught Kilns Horizontal-draught or Continuous Kiln Glazed Bricks. Firing.
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Drying or Steaming Volatilization Full Fire Smoking Seger Cones Draught Gauge-
Cooling. Vitrified Bricks for Special Work. Clinkers and Paving Bricks Acid-proof
Bricks. Fire-Bricks and Blocks. Materials Grog Grinding Blocks Drying Dipped
Fire-bricks Firing Silica Bricks Ganister Bricks Bauxite and Magnesia Bricks
Neutral Fire-bricks. Glazed Bricks. Pressing Dipping Glazes Coloured Glazes Ma-
jolica Glazes Firing Salt-glazed Bricks. Perforated, Radial, and Hollow Bricks.
Fireproof Flooring. Moulded and Ornamental Bricks Drying Raw Clay Sources of

Difficulty and Loss. Improper Materials or Site Unsuitable Methods of Working Lack
of Capital Defective Accounting. Index.

THE MANUAL OF PRACTICAL POTTING. Compiled
by Experts, and Edited by CHAS. F. BINNS. Third Edition, Revised
and Enlarged. 200 pp. Demy 8vo. Price 17s. 6d. net. (Post free

17s. lOd. home; 18s. 3d. abroad.)

POTTERY DECORATING. A Description of all the Pro-
cesses for Decorating Pottery and Porcelain. By R. HAINBACH.
Translated from the German. Crown 8vo. 250 pp. Twenty-two
Illustrations. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.)

Contents.
Glazes and Engobes. Glazes and Their Composition Glaze Materials The Prepara-

tion of Glazes Coloured Glazes Engobes and Glazes for same Porcelain Glazes. Ceramic
Colours. Preparation of Pure Colours Underglaze Colours Applying the Colours on
Earthenware Glost Fire Colours Muffle Colours Decorating Porcelain with Metals
Decorating Porcelain by Electroplating Lustre Decorating on Porcelain Firing Muffle
Colours Imitation of Paintings on Porcelain Index.

ARCHITECTURAL POTTERY. Bricks, Tiles, Pipes, Ena-
melled Terra-cottas, Ordinary and Incrusted Quarries, Stoneware
Mosaics, Faiences and Architectural Stoneware. By LEON LEFEVRE.
Translated from the French by K. H. BIRD, M.A., and W. MOORE
BINNS. With Five Plates. 950 Illustrations in the Text, and numerous
estimates. 500 pp., royal 8vo. Price 15s. net. (Post free, 15s. 6d.

home; 16s. 6d. abroad.)
Contents.

Part I., Plain Underrated Pottery Chapter I., Clays : Sec. 1, Classification, General
Geological Remarks Classification, origin, locality; Sec. 2, General Properties and Composi-
tion : physical properties, contraction, analysis, influence of various substances on the

properties of clays; Sec. 3, Working of Clay Pits I. Open pits II. Underground pits

Mining Laws. Chapter II., Preparation of the Clay : Crushing cylinders and mills, pounding
machines Damping: damping machines Soaking, Shortening, Pugging: horse and steam
pug-mills, rolling cylinders Particulars of the above machines. Chapter III., Bricks : Sec. 1,

Manufacture (1) Hand and machine moulding. I. Machines working by compression : on soft

clay, on semi-firm clay, on firm clay, on dry clay. II. Expression machines Dies Cutting-
tables Particulars of the above machines Types of installations Estimates Planishing,
hand and steam presses, particulars (2) Drying Drying-rooms in tiers, closed drying-rooms,
in tunnels, in galleries Detailed estimates of the various drying-rooms, comparison of prices
Transport from the machines to the drying-rooms (3) Firing I. In clamps II. In intermittent
kilns. A . Open : a. using wood ;

b. coal ; b'. in clamps ;
b". flame B. Closed : c. direct flame ;

c'. rectangular; c". round; d. reverheratory III. Continuous kilns. C. With solid fuel : round
kiln, rectangular kiln, chimneys (plans and estimates) D. With gas fuel, Fillard kiln (plans and
estimates), Schneider kiln (plans and estimates), water-gas kiln Heat production of the kilns;
Sec. 2, Dimensions, Shapes, Colours, Decoration and Quality of Bricks Hollow bricks
Dimensions and prices of bricks, various shapes, qualities Various hollow bricks, dimensions,
resistance qualities ;

Sec. 3, Applications History Asia, Africa, America, Europe : Greek,
Roman, Byzantine, Turkish, Romanesque, Gothic, Renaissance. Chapter IV., Tiles: Sec. 1,

History; etc.

Part 11., Made-up or Decorated Pottery Chapter I., General Remarks on the
Decoration of Pottery : Dips Glazes : composition, colouring, preparation, harmony with
pastes Special processes of decoration Enamels, opaque, transparent, colours, under-glaze,
over-glaze Other processes. Chapter II., Glazed and Enamelled Bricks History: Glazing
Enamelling Applications Enamelled tiles. Chapter III., Decorated Quarries: I. Paving

Quarries 1. Decorated with dips 2. Stoneware: A. Fired to stoneware; a. of slag base

Applications ; b. of melting clay Applications B. Plain or incrusted stoneware ;
a. of special

clay (Stoke-on-Trent) Manufacture Application b. Of felspar base Colouring, manu-
facture, moulding, drying, firing Applications. II. Facing Quarries 1. In faience A. Of
limestone paste B. Of silicious paste C. Of felspar paste Manufacture, firing 2. Of glazed
stoneware 3. Of porcelain Applications of facing quarries. III. Stove Quarries Prepara-
tion of the pastes, moulding, firing, enamelling, decoration Applications. Chapter IV.,
Architectural Decorated Pottery: Sec. 1, Faiences; Sec. 2, Stoneware; Sec. 3, Porcelain.

Chapter V., Sanitary Pottery : Stoneware Pipes Manufacture, firing Applications Sinks

Applications Urinals, seats and pans Applications Drinking fountains, wash-stands. Index.
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CERAMIC TECHNOLOGY : Being some Aspects of Tech-
nical Science as Applied to Pottery Manufacture. Edited by CHARLES
F. BINNS. 100 pp. Demy 8vo. Price 12s. 6d. net. (Post free,
12s. lOd. home; 13s. abroad.)

Contents.
Preface The Chemistry of Pottery Analysis and Synthesis Clays and their Com-

ponents The Biscuit Oven Pyrometry Glazes and their Composition Colours and
Colour-making Index.

THE ART OF RIVETING GLASS, CHINA AND
EARTHENWARE. By J. HOWARTH. Second Edition.
Paper Cover. Price Is. net. (By post, home or abroad, Is. Id.)

NOTES ON POTTERY CLAYS. The Distribution, Pro-
perties, Uses and Analyses of Ball Clays, China Clays and China
Stone. By JAS. FAIRIE, F.G.S. 132 pp. Crown 8vo. Price 3s. 6d.

net. (Post free, 3s. 9d. home
;
3s. lOd. abroad.)

A Reissue of

THE HISTORY OF THE STAFFORDSHIRE POTTER-
IES

;
AND THE RISE AND PROGRESS OF THE

MANUFACTURE OF POTTERY AND PORCELAIN.
With References to Genuine Specimens, and Notices of Eminent Pot-
ters. By SIMEON SHAW. (Originally published in 1829.) 265 pp.
Demy 8vo. Price 5s. net. (Post free, 5s. 4d. home ; 5s. 9d. abroad.)

A Reissue of

THE CHEMISTRY OF THE SEVERAL NATURAL
AND ARTIFICIAL HETEROGENEOUS COM-
POUNDS USED IN MANUFACTURING POR-
CELAIN, GLASS AND POTTERY. By SIMEON SHAW.
(Originally published in 1837.) 750 pp. Royal 8vo. Price 10s. net.

(Post free, 10s. 6d. home
;
12s. abroad.)

BRITISH POTTERY MARKS. By G. WOOLLISCROFT RHEAD.
Demy 8vo. 310 pp. With Fourteen Illustrations in Half-tone and

upwards of Twelve-hundred Marks in the Text. Price 7s. 6d. net. (Post
free, 8s. home

;
8s. 3d. abroad.) [Just published.

Glassware, Glass Staining and
Painting.

RECIPES FOR FLINT GLASS MAKING. By a British
Glass Master and Mixer. Sixty Recipes. Being Leaves from the

Mixing Book of several experts in the Flint Glass Trade, containing
up-to date recipes and valuable information as to Crystal, Demi-crystal
and Coloured Glass in its many varieties. It contains the recipes for

cheap metal suited to pressing, blowing, etc., as well as the most costly

crystal and ruby. Second Edition. Crown 8vo. Price 10s. 6d. net.

(Post free, 10s. 9d. home
;
10s. lOd. abroad.)
Contents.

Ruby Ruby from Copper Flint for using with the Ruby for Coating A German Metal-
Cornelian, or Alabaster Sapphire Blue Crysophis Opal Turquoise Blue Gold Colour
Dark Green Green (common) Green for Malacoite Blue for Malachite Black for Mala-
chite Black Common Canary Batch Canary White Opaque Glass Sealing-wax Red
Flint Flint Glass (Crystal and Demi) Achromatic Glass Paste Glass White i-namel
Firestone Dead White (for moons) White Agate Canary Canary Enamel Index.
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A TREATISE ON THE ART OF GLASS PAINTING.
Prefaced with a Review of Ancient Glass. By ERNEST R. SUPPLING.
With One Coloured Plate and Thirty-seven Illustrations. Demy 8vo.

140 pp. Price 7s. 6d. net. (Post free, 7s. lOd. home
;
8s. abroad.)

Contents.
A Short History of Stained Glass Designing Scale Drawings Cartoons and the Cut Line

Various Kinds of Glass Cutting for Windows The Colours and Brushes used in Glass

Painting Painting on Glass, Dispersed Patterns Diapered Patterns Adding Firing-
Fret Lead Glazing Index.

PAINTING ON GLASS AND PORCELAIN AND
ENAMEL PAINTING. A Complete Introduction to the

Preparation of all the Colours and Fluxes used for Painting on Porce-

lain. Enamel Faience and Stoneware, the Coloured Pastes and Col-

oured Glasses, together with a Minute Description of the Firing of

Colours and Enamels. By FELIX HERMANN, Technical Chemist. With

Eighteen Illustrations. 300 pp. Translated from the German second
and enlarged Edition. Price 10s. 6d. net. (Post free, 10s. lOd. home

;

11s. abroad.)

Paper Making, Paper Dyeing,
and Testing.

THE DYEING OF PAPER PULP. A Practical Tieatise for

the use of Papermakers, Paperstainers Students and others. By
JULIUS ERFURT. Manager of a Paper Mill. Translated into English
and Edited with Additions by JULIUS HDBNER, F.C.S., Lecturer on

Papermaking at the Manchester Municipal Technical School. With
Illustrations and 157 patterns of paper dyed in the pulp. Royal
8vo, 180 pp. Price 15s. net. (Post free. 15s. 6d. home; 16s. 6d. abroad.)

Contents.
Behaviour of the Paper Fibres during the Process of Dyeing, Theory of the

Mordant Colour Fixing Mediums (Mordants) Influence of the Quality of the Water
Used- Inorganic Colours Organic Colours Practical Application of the Coal Tar
Colours according to their Properties and their Behaviour towards the Different

Paper Fibres uyed Patterns on Various Pulp Mixtures Dyeing to Shade Index.

THE PAPER MILL CHEMIST. By HENRY P. STEVENS,
M.A., Ph.D., F.I.C. Royal 12mo. 60 Illustrations. 300 pp. Price
7s. 6d. net. (Post free 7s. 9d. home

;
7s. lOd. abroad.)

Contents.
Introduction. Dealing with the Apparatus required in Chemical Work and General

Chemical Manipulation, introducing the subject of Qualitative and Quantitative Analysis.
Fuels. Analysis of Coal, Coke and other Fuels Sampling and Testing for Moisture, Ash,
Calorific Value, etc. Comparative Heating Value of different Fuels and Relative Efficiency.
Water. Analysis for Steam Raising and for Paper Making Purposes generally Water
Softening and Purification A List of the more important Water Softening Plant, giving
Power required, Weight, Space Occupied, Out-put and Approximate Cost. Raw Materials
and Detection of Adulterants. Analysis and Valuation of the more important Chemicals
used in Paper Making, including Lime, Caustic Soda, Sodium Carbonate, Mineral Acids,
Bleach Antichlor, Alum, Rosin and Rosin Size, Glue Gela in and Casein, Starch, China Clay,
Blanc Fixe, Satin White and other Loading Materials, Mineral Colours and Aniline Dyes.
Manufacturing Operations. Rags and the Chemical Control of Rag Boiling Esparto
Boiling Wood Boiling Testing Spent Liquors and Recovered Ash Experimental Tests
with Raw Fibrous Materials Boiling in Autoclaves Bleaching and making up Hand Sheets
Examination of Sulphite Liquors Estimation of Moisture in Pulp and Half-stuff Recom-

mendations of the British Wood Pulp Association. Finished Products. Paper Testing
including Physical, Chemical and Microscopical Tests, Area, Weight, Thickness, Apparent
Specific Gravity, Bulk or Air Space. Determination of Machine Direction, Thickness,
Strength, Stretch, Resistance to Crumpling and Friction, Transparency, Absprbency and
other qualities of Blotting Papers Determination of the Permeability of Filtering Papers
Detection and Estimation of Animal and Vegetable Size in Paper Sizing Qualities of

Paper Fibrous Constituents Microscopical Examination of Fibres The Effect of Beating
on Fibres Staining Fibres M'neral Matter Ash Qualitative and Quantitative Examina-
tion of Mineral Matter Examination of Coated Papers and Colouring Matters in Paper.
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Contents of "The Paper IVIill Chemist" continued.

Tables. English and Metrical Weights and Measures with Equivalents Conversion of
Grams to Grains and vice versa Equivalent Costs per lb., cwt.,and ton Decimal Equivalents
of Ibs., qrs,, and cwts. Thermometric and Barometric Scales Atomic Weights and Molecular
Weights Factors for Calculating the Percentage of Substance Sought from the Weight of
Substance Found Table of Solubilities of Substances Treated of in Paper Making Specific
Gravity Tables of such substances as are used in Paper Making, including Sulphuric Acid,
Hydrochloric Acid, Bleach, Milk of Lime, Caustic Soda, Carbonate of Soda, etc., giving
Percentage Strength with Specific Gravity and Degrees Tw. Hardness Table for Soap
Tests Dew Point Wet and Dry Bulb Tables Properties of Saturated Steam, giving
Temperature, Pressure and Volume List of Different Machines used in the Paper Making
Industry, giving Size, Weight, Space Occupied, Power to Drive, Out-put and Approximate
Cost Calculation of Moisture in Pulp Rag-Boiling Tables, giving Percentages of Lime,
Soda and Time required Loss in Weight in Rags and other Raw Materials during Boiling
and Bleaching Conditions of Buying and Selling as laid down by the Paper Makers' Associa-
tion Table of Names and Sizes of Papers Table for ascertaining the Weight per Ream from
the Weight per Sheet Calculations of Areas and Volumes Logarithms Blank pages for
Notes.

THE TREATMENT OP PAPER FOR SPECIAL
PURPOSES. By L. E. ANDES. Translated from the
German. Crown 8vo. 48 Illustrations. 250 pp. Price 6s. net. (Post

free, 6s. 4d. home
;
6s. 6d. abroad.)

Contents.
I., Parchment Paper, Vegetable Parchment. The Parchment Paper Machine-

Opaque Supple Parchment Paper Thick Parchment Krugler's Parchment Paper and Parch-
ment Slates Double and Triple Osmotic Parchment Utilising Waste Parchment Paper
Parchmented Linen and Cotton Parchment Millboard Imitation Horn and Ivory from
Parchment Paper Imitation Parchment Paper Artificial Parchment Testing the Sulphuric
Acid. II., Papers for Transfer Pictures. 111., Papers for Preservative and Packing
Purposes. Butter Paper Wax Paper Paraffin Paper Wrapping Paper for Silverware

Waterproof Paper Anticorrosive Paper. IV., Grained Transfer Papers. V., Fireproof and
Antifalsification Papers. VI., Paper Articles. Vulcanised Paper Mache Paper Bottles-
Plastic Articles of Paper Waterproof Coverings for Walls and Ceilings Paper Wheels,
Roofing and Boats Pa er Barrels Paper Boxes Paper Horseshoes. VII., Gummed Paper.
VIII., Hectograph Papers. IX., Insecticide Papers. Fly Papers Moth Papers. X.,
Chalk and Leather Papers. Glace Chalk Paper Leather Paper Imitation Leather.

XL, Luminous Papers Blue-Print Papers Blotting Papers. XII., Metal Papers Medi-
cated Papers. XIII., Marbled Papers. XIV., Tracing and Copying Papers Iridiscent or
Mother of Pearl Papers. XV., Photographic Papers Shellac Paper Fumigating Papers-
Test Papers. XVI., Papers for Cleaning and Polishing Purposes Glass Paper
Pumic Paper Emery Paper. XVII., Lithographic Transfer Papers. XIX., Sundry
Special Papers Satin Paper Enamel Paper Cork Paper Split Paper Electric Paper
Paper Matches Magic Pictures Laundry Blue Papers Blue Paper for Bleachers. XX.,
Waterproof Papers Washable Drawing Papers Washable Card Washable Coloured Paper
Waterproof Millboard Sugar Paper. XXL, The Characteristics of Paper Paper Testing.

Enamelling on Metal.
ENAMELS AND ENAMELLING. For Enamel Makers,

Workers in Gold and Silver, and Manufacturers of Objects of Art.

By PAUL RANDAU. Translated from the German. With Sixteen Illus-

trations. Demy 8vo. 180 pp. Price 10s. 6d. net. (Post free, 10s. lOd.

home; 11s. abroad.)

THE ART OF ENAMELLING ON METAL. By W.
NORMAN BROWN. Twenty-eight Illustrations. Crown 8vo. 60 pp.
Price 2s. 6d. net. (Post free, 2s. 9d. home and abroad.)

Silk Manufacture.
SILK THROWING AND WASTE SILK SPINNING.

By HOLLINS RAYNER. Demy 8vo. 170 pp. 117 Illus. Price 5s. net.

(Post free, 5s. 4d. home ; 5s. 6d. abroad.)
Contents.

The Silkworm Cocoon Reeling and Qualities of Silk Silk Throwing Silk Wastes The
Preparation of Silk Waste for Degumming Silk Waste Degumming, Schapping and Dis-

charging The Opening and Dressing of Wastes Silk Waste "
Drawing

" or "
Preparing

"

achinery Long Spinning Short Spinning Spinning and Finishing Processes Utilisation

Waste Products Noil Spinning Exhaust Noil Spinning.
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Books on Textile and Dyeing
Subjects.

THE FINISHING OF TEXTILE FABRICS (Woollen,
Worsted, Union and other Cloths). By ROBERTS BEAUMONT, M.Sc.,
M.I.Mech.E., Professor of Textile Industries, the University of Leeds;
Author of " Colour in Woven Design";

' Woollen and Worsted Cloth
Manufacture "

;

" Woven Fabrics at the World's Fair
"

; Vice-President

of the Jury of Award at the Paris Exhibition, 1900; Inspector of Tex-
tile Institutes ; Society of Arts Silver Medallist ; Honorary Medallist

of the City and Guilds of London Institute. With 150 Illustrations of

Fibres. Yarns and Fabrics, also Sectional and other Drawings of

Finishing Machinery. Demy 8vo, 260 ^p. Price 10s. 6d. net. (Post
free, 10s. lOd. home; 11s. 3d. abroad.) [Just Published.

Contents.
I., Woollen, Worsted and Union Fabrics. Sections (1) Woollen Cloths: Saxonies and

Cheviots (2) Worsted Fabrics : Botany and Crossbred (3) Fancy and Piece-dye Woollens
(4) Fancy and Piece-dye Worsteds- (5) Union Fabrics: Piece-dyes und Fancies (6) Whip-

cords, Buckskins, Venetians, C >rds and Twist warp Fancies (7) Heavy Woollens: Box
Cloths, Meltons, Pilots (8) Friezes, Shetland* and Naps (9) Special Types of Overcoatings
-(10) Golf Cloakings (11) Vestings. ll., Processes of Finishing and their Effects.
Sections (12) Qualities of Unfinished Woollens (13) Worsted Fabrics and Finishing (14)

Preliminary Work (15) Finishing Processes (16) Scouring and the Detergents Used (17)

Hydro-extracting (18) Tentering and Drying (19) Felting and its Effects-(20) Condition of

the Piece in Milling (21) Potash and Soda Soaps (22) Effects of Raising (23) Influence of

Textural Conditions on Raising (24) Theory of Raising and the Twine in the Yarn (25) Fabric
Structure and Raising Surface (26) Several Kinds of Raising (27) Lustring Proceses (28)

Pressing. III., The Process of Scouring : Scouring Machines. Sections (29) Impurities in

Greasy Pieces (30) Scouring Machines (31) The Rope Machine: Scouring Operation (32)

Wash ing- off (33) Points in the Use of the Hope Scourer- (34) The Open Scourer: Construc-

tionOS) Advantages of the Open Scourer (36) Scouring Machine with Flanged Rollers- (37)
Combined Scouring and Milling Machine. IV., Theory of Felting. Sections (38) Qualities
of Wool in Relation to Felting -(39) Shrinkage Properties of Merino and Cheviot Wools (40)

Felting Contrasts, Merino and Southdown Wools (41) Utility in Woven Manufactures of
Wools of Different Shrinking Qualities (42) Yarn Structure (43) Felting Affected by Yarn
Composition (44) Methods of Yarn Construction and Felting (45) Shrinkage of Fabrics made
of Re-manufactured Fibres- (46) Degree of Twine in the Yarn (47) Folded Yarns and Shrink-

age. V., Theory of Felting : Fabric Structure. Sections (48) Build of the Fabric (49)

Felting Quality of Standard Weaves (50) Influence of Intersections (51) Variation in Wefting
(52) Irregular Weaves and Felting (53) Felting of Two-ply Warp and Weft Fabrics (54)

Relative Shrinkage of Single and Backed Weaves. VI., Theory of Felting : Compound
Fabrics. Sections (55) Structure of Backed Fabrics and the Felting Quality of the Cloth

<56) Three-ply Weft Fabrics (57) Yarn Characteristics in Compound Weft Fabrics (58)
Fabrics Compound in the Warp (59) Felting of Compound Weaves {60) Double Cloths and
Varied Felting (61) Stitching or Tying of Double and Compound Weaves and the Effects on
Milling. VII., Fulling and Milling Machinery- Sections (62) "Fulling" and "Milling"

(63) Routine in the Fulling Stocks and Milling Machine (64) Construction and Working of
the Fuller Stocks (65) Milling Machines (66) Routine of Milling (67) Corrugated Guide
Rollers (68) Machines with Two or More Upper Rollers (69) Dupl x Machines (70) Machines
without Flanged Roller (71) Mechanical Devices applied to the Spout (72) Roller Milling
Machine with Stampers in the Spout (73) Principle of Combined Milling Machine and Stocks

(74) Combined Scouring and Milling (75) Milling without Artificial Compression. VIII.,
The Theory of Raising. Sections (76) Treatment of the Cloth <77) Condition of the Cloth

(78) Dry Raising (79) Damp and Wet Raising (80) Raising Determined by the Degree of

Felting (81) Quality of the Material and the Raised Result (82) Raising and Weave Structure

(83) Quality of the Fibre and Yarn Structure (84) Raising of Fabrics in which Special or

Fancy Yarns are used IX., Raising Machinery and the Raising Process. Sections (85)
Hand Raising (86) Raising Gig (87) Operation of the Raising Gig (88) Two-cylinder
Raising Gig-n(89) Teazle Raising (90) Teazles and Card-wire Compared (91) Card-wire
Raising Machines (92) Modern Card Raising Machines (93) The Horizontal Machine
<94) Rotary Machines. X., Cutting, Cropping or Shearing. Sections (97) Cropping

(98) The Effects of Cutting (99) Cutting Machines (100) The Cross-Cutting Machine
(101) The Continuous Cutting Machine (102) Setting of the Cutting Parts (103) Form
of the Bar or " Bed " under the Cutters (104) Machines with Two or More Cylinders (105)

Grinding. XL, Lustring Processes and Machinery. Sections (106) The Production of
Lustre on Woollen and Worsted Fabrics (107) Steaming and Cooling Machines (108)

Pressing (109) The Vertical Press (110) The Rotary Press (111) Intermittent Pressing
Machine. XII., Methods of Finishing. Sections (112) Routines of Finishing (113) Woollen
Routines of Finishing (114) Worsted Routines of Finishing (115) Routines of Finishing for
Union Fabrics Index.
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THE CHEMICAL TECHNOLOGY OF TEXTILE
FIBRES: Their Origin, Structure, Preparation, Washing,
Bleaching, Dyeing, Printing and Dressing. By Dr. GEORG VON
GEORGIEVICS. Translated from the German by CHARLES SALTER.
320 pp. Forty-seven Illustrations. Royal 8vo. Price 10s. 6d. net,

(Post free, 11s. home; 11s. 3d. abroad.)
POWER-LOOM WEAVING AND YARN NUMBERING,

According to Various Systems, with Conversion Tables. Translated
from the German of ANTHON GRUNER. With Twenty-six Diagrams
in Colours. 150 pp. Crown 8vo. Price 7s. 6d. net. (Post free,
7s. 9d. home ; 8s. abroad.)

TEXTILE RAW MATERIALS AND THEIR CON-
VERSION INTO YARNS. (The Study of the Raw
Materials and the Technology of the Spinning Process.) By JULIUS
ZIPSER. Translated from German by CHARLES SALTER. 302 Illus-

trations. 500 pp. Demy 8vo. Price 10s. 6d. net. (Post free, 11s.

home; 11s. 6d. abroad.)
GRAMMAR OP TEXTILE DESIGN. By H. NISBET,

Weaving and Designing Master, Bolton Municipal Technical School.

Demy 8vo. 280 pp. 490 Illustrations and Diagrams. Price 6s. net.

(Post free, 6s. 4d. home ;
6s. 6d. abroad.)
Contents.

THE PLAIN WEAVE AND ITS MODIFICATIONS. TWILL AND KINDRED WEAVES. Classifi-

cation of Twill Weaves. DIAMOND AND KINDRED WEAVES. BEDFORD CORDS. BACKED
FABRICS. FUSTIANS. TERRY PILE FABRICS. GAUZE AND LEND FABRICS. TISSUE, LAPPET,
AND SWIVEL FIGURING

; ALSO ONDULE EFFECTS. AND LOOPED FABRICS.

ART NEEDLEWORK AND DESIGN, POIN'i LACE. A
Manual of Applied Art for Secondary Schools and Continuation Classes.

By M. E. WILKINSON. Oblong quarto. With 22 Plates. Bound in

Art Linen. Price 3s. 6d. net. (Post free, 3s. lOd. hoi^c; 4s, abroad.)
Contents.

Sampler of Lace Stitches Directions for working Point Lace, tracing Patterns, etc.

List of Materials and Implements required for working. Plates I., Simple Lines, Straight and
Slanting, and Designs formed from them. II., Patterns formed from Lines in previous
Lesson. III., Patterns formed from Lines in previous Lesson. IV., Simple Curves, and
Designs formed from them. V., Simple Leaf form, and Designs formed from it.' VI., Ele-

mentary Geometrical forms, with Definitions. VII., Exercises on previous Lessons. VIII.,

Filling of a Square, Oblong and Circle with Lace Stitches. IX., Design for Tie End, based
on simple Leaf form. X., Lace ButterHies (Freehand). XI.. Twenty simple Designs evolved)

from Honiton Braid Leaf. XII., Design for Lace Handkerchief, based on previous Lesson.

XIII., Design for Tea-cosy. XIV., Freehand Lace Collar. XV., Freehand Lace Cuff (to

match). XVI., Application of Spray from Lesson XI. XVII., Adaptation of Curves within-

a Square, for Lace Cushion Centre. XVIII., Conventional Spray for corner of Tea-cloth.

XIX., Geometrical form for Rosebowl D'Oyley, to be originally filled in. XX., Geometrical
form for Flower-vase D'Oyley, to be originally filled in. Each Lesson contains Instructions
for Working, and application of new Stitches from Sampler.

HOME LACE-MAKING. A Handbook for Teachers and
Pupils. By M. E. W. MILROY. Crown 8vo. 64 pp. With 3 Plates
and 9 Diagrams. Price Is. net. (Post free, Is. 3d. home; Is. 4d.

abroad.)
THE CHEMISTRY OP HAT MANUFACTURING. Lec-

tures delivered before the Hat Manufacturers' Association. By WAT-
SON SMITH, F.C.S., F.I.C. Revised and Edited by ALBERT SHONK.
Crown 8vo. 132 pp. 16 Illustrations. Price 7s. 6d. net. (Post free,.

7s. 9d. home ; 7s. lOd. abroad.)
THE TECHNICAL TESTING OF YARNS AND TEX-

TILE FABRICS. With Reference to Official Specifica-
tions. Translated from the German of Dr. J. HERZFELD. Second
Edition. Sixty-nine Illustrations. 200 pp. Demy 8vo. Price 10s. 6d.

net. (Post free, 10s. lOd. home ;
11s. abroad.)

DECORATIVE AND FANCY TEXTILE FABRICS.
By R. T. LORD. For Manufacturers and Designers of Carpets, Damask r

Dress and all Textile Fabrics. 200 pp. Demy 8vo. 132 Designs and
Illustrations. Price 7s. 6d. net. (Post free, 7s. lOd. home ;

8s. abroad.)
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THEORY AND PRACTICE OF DAMASK WEAVING.
By H. KINZER and K. WALTER. Royal 8vo. Eighteen Folding Plates.
Six Illustrations. Translated from the German. 110 pp. Price 8s. 6d.

net. (Post free, 9s. home ; 9s. 6d. abroad.)
Contents.

The Various Sorts of Damask Fabrics Drill (Ticking, Handloom-made) Whole
Damask for Tablecloths Damask with Ground- and Connecting-warp Threads Furniture
Damask Lampas or Hangings Church Damasks The Manufacture of Whole Damask
Damask Arrangement with and without Cross-Shedding The Altered Cone-arrangement

The Principle of the Corner Lifting Cord The Roller Principle The Combination of the

Jacquard with the so-called Damask Machine The Special Damask Machine The Combina-
tion of Two Tyings.

FAULTS IN THE MANUFACTURE OF WOOLLEN
GOODS AND THEIR PREVENTION. By NICOLAS
REISER. Translated from the Second German Edition. Crown 8vo.

Sixty-three Illustrations. 170 pp. Price 5s. net. (Post free, 5s. 4d.

home
;
5s. 6d. abroad.)

Contents.
Improperly Chosen Raw Material or Improper Mixtures Wrong Treatment of the

Material in Washing, Carbonisation, Drying, Dyeing and Spinning Improper Spacing of the
Goods in the Loom Wrong Placing of Colours Wrong Weight or Width of the Goods
Breaking of Warp and Weft Threads Presence of Doubles, Singles, Thick, Loose,

and too Hard Twisted Threads as well as Tangles, Thick Knots and the Like Errors in

Cross-weaving Inequalities, i.e., Bands and Stripes Dirty Borders Defective Selvedges
Holes and Buttons Rubbed Places Creases Spots Loose and Bad Colours Badly Dyed
Selvedges Hard Goods Brittle Goods Uneven Goods Removal of Bands, Stripes,
Creases and Spots.

SPINNING AND WEAVING CALCULATIONS, especially
relating to Woollens. From the German of N. REISER. Thirty-four
Illustrations. Tables. 160 pp. Demy 8vo. 1904. Price 10s. 6d. net.

(Post free, 10s. lOd. home ; 11s. abroad.)
Contents.

Calculating the Raw Material Proportion of Different Grades of Wool to Furnish a
Mixture at a Given Price Quantity to Produce a Given Length Yarn Calculations Yarn
Number Working Calculations Calculating the Reed Count Cost of Weaving, etc.

WATERPROOFING OF FABRICS. By Dr. S. MIERZINSKI.
Crown 8vo. 104 pp. 29 Illus. Price 5s. net. (Post free, 5s. 3d. home

;

5s. 4d. abroad.)
Contents.

Introduction Preliminary Treatment of the Fabric Waterproofing with Acetate of
Alumina Impregnation of the Fabric Drying Waterproofing with Paraffin Waterproofing
with Ammonium Cuprate Waterproofing with Metallic Oxides Coloured Waterproof
Fabrics Waterproofing with Gelatine, Tannin, Caseinate of Lime and other Bodies Manu-
facture of Tarpaulin British Waterproofing Patents Index.

HOW TO MAKE A WOOLLEN MILL PAY. By JOHN
MACKIE. Crown 8vo. 76 pp. Price 3s. 6d. net. (Post free, 3s. 9d.

home
;
3s. lOd. abroad.)

Contents.
Blends, Piles, or Mixtures of Clean Scoured Wools Dyed Wool Book The Order Book
Pattern Duplicate Books Management and Oversight Constant Inspection of Mill De-

partments Importance of Delivering Goods to Time, Shade, Strength, etc. Plums.

(For
" Textile Soaps and Oils

"
see p. 7.)

Dyeing, Colour Printing,
Matching and Dye-stuffs.

THE COLOUR PRINTING OF CARPET YARNS. Manual
for Colour Chemists and Textile Printers. By DAVID PATERSON,
F.C.S. Seventeen Illustrations. 136 pp. Demy 8vo. Price 7s. 6d.
net. (Post free, 7s. lOd. home ; 8s. abroad.)

Contents.
Structure and Constitution of Wool Fibre Yarn Scouring Scouring Materials Water for

Scouring Bleaching Carpet Yarns Colour Making for Yarn Printing Colour Printing
Pastes Colour Recipes for Yarn Printing Science of Colour Mixing Matching of Colours

" Hank "
Printing Printing Tapestry Carpet Yarns Yarn Printing Steaming Printed

Yarns Washing of Steamed Yarns Aniline Colours Suitable for Yarn Printing Glossary of

Dyes and Dye-wares used in Wood Yarn Printing Appendix.
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THE SCIENCE OP COLOUR MIXING. A Manual in-
tended for the use of Dyers, Calico Printers and Colour Chemists. By
DAVID PATERSON, F.C.S. Forty-one Illustrations, Five Coloured Plates,
and Four Plates showing: Eleven Dyed Specimens of Fabrics. 132

pp. Demy 8vo. Price 7s. 6d. net. (Post free, 7s. lOd. home
;

8s.

abroad.)
Contents.

Colour a Sensation ; Colours of Illuminated Bodies ; Colours of Opaque and Transparent
Bodies ; Surface Colour Analysis of Light ; Spectrum ; Homogeneous Colours ; Ready
Method of Obtaining a Spectrum Examination of Solar Spectrum ; The Spectroscope and
Its Construction ; Colounsts' Use of the Spectroscope Colour by Absorption ; Solutions and
Dyed Fabrics; Dichroic Coloured Fabrics in Gaslight Colour Primaries of the Scientist
versus the Dyer and Artist; Colour Mixing by Rotation and Lye Dyeing; Hue, Purity,
Brightness; Tints; Shades, Scales, Tones, Sad and Sombre Colours Colour Mixing; Pure
and Impure Greens, Orange and Violets; Large Variety of Shades from few Colours; Con-
sideration of the Practical Primaries : Red, Yellow and Blue Secondary Colours ; Nomen-
clature of Violet and Purple Group ; Tints and Shades of Violet ; Changes in Artificial Light
Tertiary Shades ; Broken Hues; Absorption Spectra of Tertiary Shades Appendix : Four

Plates with Dyed Specimens Illustrating Text Index.

DYERS' MATERIALS : An Introduction to the Examination,
Evaluation and Application of the most important Substances used in

Dyeing, Printing, Bleaching and Finishing. By PAUL HEERMAN, Ph.D.
Translated from the German by A. C. WRIGHT, M.A. (Oxon.), B.Sc.
(Lond.). Twenty-four Illustrations. Crown 8vo. 150 pp. Price 5s.
net. (Post free, 5s. 4d. home

;
5s. 6d. abroad.)

COLOUR MATCHING ON TEXTILES. A Manual in-
tended for the use of Students of Colour Chemistry, Dyeing and
Textile Printing. By DAVID PATERSON, F.C.S. Coloured Frontis-

piece. Twenty-nine Illustrations and Fourteen Specimens Of Dyed
Fabrics. Demy 8vo. 132 pp. Price 7s. 6d. net. (Post free, 7s. lOd.
home

; 8s. abroad.)

COLOUR: A HANDBOOK OF THE THEORY OF
COLOUR. By GEORGE H. HURST, F.C.S. With Ten
Coloured Plates and Seventy-two Illustrations. 160 pp. Demy 8vo.
Price 7s. 6d. net. (Post free, 7s. lOd. home

;
8s. abroad.)

Contents.
Colour and Its Production Cause of Colour in Coloured Bodies Colour Pheno-

mena and Theories The Physiology of Light Contrast Colour in Decoration and
Design Measurement of Colour.

Reissue of
THE ART OF DYEING WOOL, SILK AND COTTON.

Translated from the French of M. HELLOT, M. MACQUER and M. LE
PILEUR D'APLIGNY. First Published in English in 1789. Six Plates.

Demy 8vo. 446 pp. Price 5s. net. (Post free, 5s. 6d. home; 6s.

abroa<L) Contents.
Part I., The Art of Dyeing Wool and Woollen Cloth, Stuffs, Yarn, Worsted, etc.

Part II., The Art of Dyeing Silk. Part III., The Art of Dyeing Cotton and Linen
Thread, together with the Method of Stamping .Silks, Cottons, etc.

THE CHEMISTRY OF DYE-STUFFS. By Dr. GEORG VON
GEORGIEVICS. Translated from the Second German Edition. 412 pp.
Demy 8vo. Price 10s. 6d. net. (Post free, 11s. home

; 11s. 6d. abroad.)

THE DYEING OF COTTON FABRICS: A Practical
Handbook for the Dyer and Student. By FRANKLIN BEECH, Practical
Colourist and Chemist. 272 pp. Forty-four Illustrations of Bleaching
and Dyeing Machinery. Demy 8vo. Price 7s. 6d. net. (Post free,
7s. lOd. home

;
8s. abroad.)

THE DYEING OF WOOLLEN FABRICS. By FRANKLIN
BEECH, Practical Colourist and Chemist. Thirty-three Illustrations.

Demy 8vo. 228 pp. Price 7s. 6d. net. (Post free, 7s. lOd. home
;

8s. abroad.)
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Bleaching and Bleaching
Agents.

A PRACTICAL TREATISE ON THE BLEACHING OF
LINEN AND COTTON YARN AND FABRICS. By
L. TAILFER, Chemical and Mechanical Engineer. Translated from the
French by JOHN GEDDES MC!NTOSH. Demy 8vo. 303 pp. Twenty
Illus. Price 12s. 6d. net. (Post free, 13s. home

; 13s. 6d. abroad.)

MODERN BLEACHING AGENTS AND DETERGENTS.
By Professor MAX BOTTLER. Translated from the German. Crown
8vo. 16 Illustrations. 160 pages. Price 5s. net. (Post tree, 5s. 3d.

home
;
5s. 6d. abroad.) [Just published.

Contents.
Part I., Bleaching Agents. Old and New Bleaching Methods and Bleaching

Agents. Bleaching Agents for Wool Bleaching with Permanganate Perborates Acid
Sodium Percarbonate Bleaching Agents for Silk Bleaching Powder and Alkali Hypoch-
lorites Bleaching Processes Bleaching Linen Bleaching with Ozone Bleaching Straw
and Leather Discharging Colours Bleaching Jute and other Vegetable Fibres Bleaching
Various Substances Electrical Bleaching Processes. Sodium Peroxide. Properties
Dissolving Sodium Peroxide Preparing the Bleaching Liquor Compressed Sodium Peroxide
Sodium Peroxide in Bleaching Cleaning Materials to be Bleached Testing the Bleaching

Liquor Bleaching Kier Charging the Kier with Bleaching Liquor Bleaching Woollen and
Half-Wool Goods Preparing the Bleaching Liquor Drying the Goods Magnesium Sulphate
in Bleaching Liquor Bleaching Silk Bleaching Linen, Cotton, Jute and Ramie Goods
Production of Peroxides Bleaching Feathers Sodium Peroxide in Washing Powder
Barium Peroxide Bleaching Silk with Barium Peroxide. Perborates. Salts of Perboric
Acid Properties of Perborates Ammonium Perborates Sodium Perborates Perborax
Merck's Sodium Perborate Sapozon Testing Sodium Perborate. Ozone. Formation of
Ozone Ozone Generators Chemifcal Production of Ozone Properties of Ozone Employ-
ment of Ozone in Bleaching. Sodium Bisulphite and Hydrosulphurous Acid. Bleaching
with Sulphur Dioxide Bleaching Wool with Hydrosulphurous Acid Sodium Hydrosulphite

Properties of Sodium Bisulphite Bleaching Processes Bleaching Manila Hemp After-
treatment with Bisulphite Bleaching Straw Bleaching Leather. Discharging Colour from
Textile Fabrics with Hydrosulphurous Acid. Preparing the Discharge Discharging
Colour from Shoddy and Dyed Fabrics Stable Hydrosulphite Method of Using Hydrosul-
phite Eradite Cassella's Hyraldite Discharging with Hyraldite Increasing the Dis-

charging Effect Stable Hydrosulphites. Permanganate. Bleaching with Permanganate
Action of Permanganate Bleaching Wool or Silk Addition of Magnesium Sulphate to

the Bleaching Liquor Strength of Permanganate Solution New Process for Bleaching Jute

Bleaching Skins Bleaching Straw Bleaching Ivory. Hydrogen Peroxide. Constitution
and Properties Preparation Crystalline Hydrogen Peroxide Properties of Hydrogen
Peroxide Solutions Stability Commercial Hydrogen Peroxide Solutions Decomposition
of Hydrogen Peroxide Purity of Hydrogen Peroxide Storage Vessels Care in Handling

Instability of Solutions Reagent for Hydrogen Peroxide Valuing Hydrogen Peroxide
Solutions Testing Hydrogen Peroxide Bleaching Wool with Hydrogen Peroxide Pre-

liminary Treatment Bleaching Bath After Treatment Bleaching Silk with Hydrogen
Peroxide Bluing before Bleaching Bleaching Cotton with Hydrogen Peroxide Bleaching
Linens with Hydrogen Peroxide Bleaching Jute with Hydrogen Peroxide Bleaching Various
Vegetable Fibres with Hydrogen Peroxide Bleaching Straw. Wood, etc., with Hydrogen
Peroxide Bleaching Leather with Hydrogen Peroxide Bleaching Ivory, Horn, Bones and
Similar Articles Bleaching Hair Bleaching Sponges with Hydrogen Peroxide. Bleaching
Fats, Oils, Wax and Paraffin. New Process for Bleaching Fats and Oils Bleaching Wax
Bleaching Soap Decrolin and Blankite for Bleaching Soap Bleaching Glue. Solid, Stable

Calcium Hypochlorite and Bleaching Soda. Stable Calcium Hypochlorite Bleaching
Soda. Electric Bleaching. Electrolytic Bleaching Lye Judging the Utility of Electric

Bleaching Plant Bleaching Experiment with Electrolysed Sodium Chloride Solution

Electrolytic Decomposition of Sodium Chloride Observations of Forster and Miiller Types
of Electrolyser Electrolytic Bleach Schuckert Plant Schoop's Electrolytic Bleaching
Apparatus Kellner Bleaching Apparatus, Construction Method of Working Mounting the

Apparatus Determining the Bleaching Power of Electrolytic Liquors, Volumetric Method
Bleaching with Electrolytic Bleaching Liquor.

Part II., Detergents. Behaviour of Various Fabrics in the Presence of Chemical Re-
agents Methods of Removing Stains Chemical Cleaning and Detergents. Benzine Soaps.
Removing Stains with Benzine Soap and its Solutions Antibenzine Pyrine. or Richterol.

Extractive Detergents and Detergent Mixtures. Carbon Tetrachloride. Properties.
Aceto-Oxalic Acid as a Detergent ; Special Methods of Removing Stains. Bleaching
Processes Used in Chemical Cleaning. Bleaching with Potassium Permanganate
Reducing Effect of Sulphur Dioxide Reduction with Hydrogen Peroxide Reduction with

Hydrosulphurous Acid Seyda's Reduction Process Combined Method of Removing Stains

Hyraldite as a Detergent and Bleaching Agent. Hydrogen Peroxide as a Detergent.
Behaviour of Hydrogen Peroxide toward Coloured Fabrics. Oxygen as a Detergent.
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Contents of " Modern Bleaching: Agents and Detergents"
continued.

Behaviour of Oxygenol toward Dyed Fabrics. Sodium Peroxide as a Detergent. Sodium
Peroxide Soap. Sundry New Detergents and Cleansing Agents. Tetrapol Lavado
Novol Weiss's Benzine Washing Preparation Hexol Steinberg's Detergent Oil Ozonite
Ozonal Quillola Gruner's Washing Powder Eureka Washing Powder Detergent Soaps
that Liberate Oxygen Klein's Detergent Soap Detergent for Sensitive Colours Poltzow's
Detergent Soap Wolzendorff's Cyanide and Photographer's Ink Detergent Liquids
Hummel's Detergent Liquid Detergent Paste Blanchissine Henkel's Persil Reinol, Triol,
Tetra-Isol, Benzin-Isol, Terpin-Isol, Isobenzine Soap and Iso Soap.

Cotton Spinning and Combing.
COTTON SPINNING (First Year). By THOMAS THORNLEY,

Spinning Master, Bolton Technical School. 160 pp. Eighty-four Illus-

trations. Crown 8vo. Second Impression. Price 3s. net. (Post free,
3s. 4d. home

;
3s. 6d. abroad.)

COTTON SPINNING (Intermediate, or Second Year). By
THOMAS THORNLEY. Second Impression. 180 pp. Seventy Illustra-

tions. Crown 8vo. Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d.

abroad.)

COTTON SPINNING (Honours, or Third Year). By THOMAS
THORNLEY. 216 pp. Seventy-four Illustrations. Crown 8vo. Second
Edition. Price 5s. net. (Post free, 5s. 4d. home ;

5s. 6d. abroad.)

COTTON COMBING MACHINES. By THOS. THORNLEY,
Spinning Master, Technical School, Bolton. Demy 8vo. 117 Illustra-

tions. 300 pp. Price 7s. 6d. net. (Post free, 8s. home
;
8s. 6d. abroad.)

Flax, Hemp and Jute Spinning.
MODERN FLAX, HEMP AND JUTE SPINNING AND

TWISTING. A Practical Handbook for the use of Flax,
Hemp and Jute Spinners, Thread, Twine and Rope Makers. By
HERBERT R. CARTER, Mill Manager, Textile Expert and Engineer,
Examiner in Flax Spinning to the City and Guilds of London
Institute. Demy 8vo. 1907. With 92 Illustrations. 200 pp. Price
7s. 6d. net. (Post free, 7s. 9d. home

;
8s. abroad.)

FIBRES USED IN TEXTILE AND ALLIED INDUS-
TRIES. By C. AINSWORTH MITCHELL, B.A. (Oxon.), F.I.C.,
and R. M. PRIDEAUX F.I.C. With 66 Illustrations specially drawn
direct from the Fibres. Demy 8vo. 200 pp. Price 7s. 6d. net.

(Post free, 7s. 9d. home
;
8s. abroad.) [Just published.
Contents.

Classification, General Characteristics, and Microscopical Examination of Fibres Stegmata
Chemical Examination Ultimate Fibres Methyl Value Moisture in Fibres. Wool.

Nature of Wool Commercial Varieties Characteristics of Good Wool Merino Micro-
scopical Appearance Mould in Wool Felting Property Curl of Wool Chemical Composi-
tion Action of Reagents on Wool Chlorinised Wool Detection of Dyed Fibres in Wool
Conditioning of Wool. Vicuna Camel Hair Alpaca Llama Hair Mohair Cashmere
Goats' Hair Cow Hair Horse Hair Deer Hair Reindeer Hair Rabbits' Hair-

Cats' Hair Dogs' Hair Kangaroos' Hair Human Hair. Silk. Origin of Silk-
Reeling Waste Silk History Commercial Varieties of Thread Size of Yarns Wild Silks

Microscopical Characteristics Colour of Silk Size of Fibres Strength and Elasticity
Specific Gravity Chemical Composition Fibroin Sericin Hydrolysis of Silk Proteins
Action of Chemical Agents Absorption of Tannin Weighting Differentiation and Separation
from other Fibres. Cotton. Origin History Commercial Varieties Structure of the
Fibre Cell Walls Dimensions of Fibre Chemical Composition Cellulose Action of

Reagents Nitrated Cotton Examination of Bleached Fabrics Absorption of Tannin
Absorption of Gases Absorption of Dyestuffs

"
Animalizing

"
of Cotton Sized Cotton

Polished Cotton Mould in Cotton Waterproofed Cotton. Mercerised Cotton History-
Structural Alteration of Fibres Affinity for Dyestuffs Chemical Changes in Mercerisation
Effect upon Strength of Fibre Measurement of Shrinkage Reactions and Tests for Mercer-
ised Cotton Dyestuff Tests, Artificial Silks. Historical Outline of Processes Strength
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ad Elasticity Covering Power Specific Gravity Water Microscopical Appearance Re-
actions and Chemical Tests. Linen and Ramie. Linen Source Varieties of Commercial
Flax Retting of Flax Lustrous Linen Use of Linen as a Textile Characteristics of the
Fibre Structure Action of Reagents Physical Properties Composition Flax Wax.
Ramie Source Preparation History Properties Composition. Jute and other
Fibres. Jute Source Commercial Varieties Properties Microscopical Appearance
Chemical Composition The Cellulose of Jute Lignocelluloses Chemical Reactions. Hemp.
Source History Varieties Properties Microscopical Appearance Chemical Composi-

tion. Sisal Hemp. Properties Microscopical Characteristics Chemical Composition.
Pita Fibre. Manila Hemp. Characteristics Musa Paradisiaca Fibre. Banana Fibre.
Andansonia Fibre. Differentiation of Jute : Manila and Andansonia. Sanseviera Fibre
(Bowstring Hemp). Source. Sunn Hemp Gambo Hemp New Zealand Flax-
Mauritius Hemp Yercum Fibre Pine Apple Fibre. Brush Fibres. Cocoanut Fibre

(Coir) Characteristics Ixtle Fibre Piassava Brazilian Piassava African Piassava.

Vegetable Downs and Upholstery Fibres. Bombax Cottons Kapok Ochroma Down
Kumbi or Galgal Vegetable Silk Asclepias Cotton Calotropis Down Beaumantia Down
Other Vegetable Silks Vegetable Wool Tillar.dsia Fibre Vegetable Horsehair. Index.

Collieries and Mines.
RECOVERY WORK AFTER PIT FIRES. By ROBERT

LAMPRECHT, Mining Engineer and Manager. Translated from the
German. Illustrated by Six large Plates, containing Seventy-six
Illustrations. 175 pp., demy 8vo. Price 10s. 6d. net. (Post free,
10s. lOd. home; 11s. abroad.)

VENTILATION IN MINES. By ROBERT WABNER, Mining
Engineer. Translated from the German. Royal 8vo. Thirty Plates
and Twenty-two Illustrations. 240 pp. Price 10s. 6d. net. (Post free,

lls. home ;
11s. 3d. abroad.)

HAULAGE AND WINDING APPLIANCES USED IN
MINES. By CARL VOLK. Translated from the German.
Royal 8vo. With Six Plates and 148 Illustrations. 150 pp. Price
8s. 6d. net. (Post free, 9s. home

; 9s. 3d. abroad.)
Contents.

Haulage Appliances Ropes Haulage Tubs and Tracks Cages and Winding Appliances
Winding Engines for Vertical Shafts Winding without Ropes Haulage in Levels and
Inclines The Working of Underground Engines Machinery for Downhill Haulage.

THE ELECTRICAL EQUIPMENT OF COLLIERIES. By
W. GALLOWAY DUNCAN, Electrical and Mechanical Engineer, Member
of the Institution of Mining Engineers, Head of the Government School
of Engineering, Dacca, India ; and DAVID PENMAN, Certificated Colliery
Manager, Lecturer in Mining to Fife County Committee. Demy 8vo.
310 pp. 155 Illustrations and Diagrams. Price 10s. 6d. net. (Post
free, lls. home ; lls. 3d. abroad.)

Contents.
General Principles, Magnetism, Units, Cells, etc. Dynamos and Motors Trans-

mission and Distribution of Power Prime Movers Lighting by Electricity Initial

Outlay and Working Cost of Electrical Installations Electricity Applied to Coal-
cutting Electric Haulage, Winding, and Locomotives Electric Pumps and Pump-
Ing Electric- Power Drills and Underground Coal Conveyers Typical Colliery
Electrical Installations Miscellaneous Applications of the Electric Current Com-
parison of the Different Modes of Transmitting Power Dangers Occurring from the
Use of Electricity In Colleries APPENDIX : Questions suitable for students preparing for

colliery managers' examinations INDEX.

Dental Metallurgy.
DENTAL METALLURGY : MANUAL FOR STUDENTS
AND DENTISTS. By A. B. GRIFFITHS, Ph.D. Demy
8vo. Thirty-six Illustrations. 200 pp. Price 7s. 6d. net. (Post free,
7s. lOd. home

; 8s. abroad.)
Contents .

Introduction Physical Properties of the Metals Action of Certain Agents on Metals
Alloys Action of Oral Bacteria on Alloys Theory and Varieties of Blowpipes Fluxes
Furnaces and Appliances Heat and Temperature Gold Mercury Silver Iron Copper
Zinc Magnesium Cadmium Tin Lead Aluminium Antimony Bismuth Palladium
Platinum Iridium Nickel Practical Work Weights and Measures.
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Engineering, Smoke Prevention
and Metallurgy.

THE PREVENTION OF SMOKE. Combined with the
Economical Combustion of Fuel. By W. C. POPPLEWELL, M.Sc.,
A.M.Inst., C.B., Consulting Engineer. Forty-six Illustrations. 190pp.
Demy 8vo. Price 7s. 6d. net. (Post free, 7s. lOd. home

; 8s. 3d. abroad.)
Contents.

Fuel and Combustion Hand Firing in Boiler Furnaces Stoking by Mechanical Means
Powdered Fuel Gaseous Fuel Efficiency and Smoke Tests of Boilers Some Standard
Smoke Trials The Legal Aspect of the Smoke Question The Best Means to be adopted for
the Prevention of Smoke Index.

GAS AND COAL DUST FIRING. A Critical Review of
the Various Appliances Patented in Germany for this purpose since
1885. By ALBERT PUTSCH. 130 pp. Demy 8vo. Translated from the
German. With 103 Illustrations. Price 5s. net. (Post free, 5s. 4d.
home ; 5s. 6d. abroad.)

Contents.
Generators Generators Employing Steam Stirring and Feed Regulating Appliances-

Direct Generators Burners Regenerators and Recuperators Glass Smelting Furnaces
Metallurgical Furnaces Pottery Furnace Coal Dust Firing Index.

THE HARDENING AND TEMPERING OP STEEL
IN THEORY AND PRACTICE. By FRIDOLIN REISER.
Translated from the German of the Third Edition. Crown 8vo.
120 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 4d. abroad.)

Contents.
Steel Chemical and Physical Properties of Steel, and their Casual Connection-

Classification of Steel according to Use Testing the Quality of Steel Steel-
Hardening -Investigation of the Causes of Failure in Hardening Regeneration of
Steel Spoilt in the Furnace Welding Steel Index. '^-zz&^:-jr??zz>-'2g2& -^3 -

SIDEROLOGY: THE SCIENCE OF IRON (The CorT-
stitution of Iron Alloys and Slags). Translated from German of
HANNS FREIHERR v. JUPTNER. 350 pp. Demy 8vo. Eleven Plates
and Ten Illustrations. Price 10s. 6d. net. (Post free, 11s. home;
11s. 6d. abroad.)

Contents.
The Theory of Solution. Solutions Molten Alloys Varieties of Solutions Osmotic

Pressure Relation between Osmotic Pressure and other Properties of Solutions Osmotic
Pressure and Molecular Weight of the Dissolved Substance Solutions of Gases Solid Solu-
tions Solubility Diffusion Electrical Conductivity Constitution of Electrolytes and Metals
Thermal Expansion. Micrography. Microstructure The Micrographic Constituents of

Iron Relation between Micrographical Composition, Carbon-Content, and Thermal Treat-
ment of Iron Alloys The Microstructure of Slags. Chemical Composition of the Alloys
of Iron. Constituents of Iron Alloys Carbon Constituents of the Iron Alloys, Carbon
Opinions and Researches on Combined Carbon Opinions and Researches on Combined
Carbon Applying the Curves of Solution deduced from the Curves of Recalescence to the De-
termination of the Chemical Composition of the Carbon present in Iron Alloys The Constitu-
ents of Iron Iron The Constituents of Iron Alloys Manganese Remaining Constituents of
Iron Alloys A Silicon Gases. The Chemical Composition of Slag. Silicate Slags-
Calculating the Composition of Silicate Slags Phosphate Slags Oxide Slags Appendix-
Index.

EVAPORATING, CONDENSING AND COOLING AP-
PARATUS. Explanations, Formula? and Tables for Use
in Practice. By E. HAUSBRAND, Engineer. Translated by A. C.

WRIGHT, M.A. (Oxon.), B.Sc. (Lond.). With Twenty-one Illustra-

tions and Seventy-six Tables. 400 pp. Demy 8vo. Price 10s. 6d. net.

(Post free, 11s. home; 11s. 6d. abroad.)
Contents.

^Coefficient of Transmission of Heat, k/, and the Mean Temperature Difference, 0/m
Parallel and Opposite Currents Apparatus for Heating with Direct Fire The Injection of
Saturated Steam Superheated Steam Evaporation by Means of Hot Liquids The Trans-
ference of Heat in General, and Transference by means of Saturated Steam in Particular
The Transference of Heat from Saturated Steam in Pipes (Coils) and Double Bottoms
Evaporation in a Vacuum The Multiple-effect Evaporator Multiple-effect Evaporators
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from which Extra Steam is Taken The Weight of Water which must be Evaporated from
100 Kilos, of Liquor in order its Original Percentage of Dry Materials from 1-25 per cent

up to 20-70 per cent. The Relative Proportion of the Heating Surfaces in the Elements
of the Multiple Evaporator arid their Actual Dimensions The Pressure Exerted by Currents
of Steam and Gas upon Floating Drops of Water The Motion of Floating Drops of Water
upon which Press Currents of Steam The Splashing of Evaporating Liquids The Diameter
of Pipes for Steam, Alcohol, Vapour and Air The Diameter of Water Pipes The Loss
of Heat from Apparatus and Pipes to the Surrounding Air, and Means for Preventing
the Loss Condensers Heating Liquids by Means of Steam The Cooling of Liquids
The Volumes to be Exhausted from Condensers by the Air-pumps A Few Remarks on Air-

pumps and the Vacua they Produce The Volumetric Efficiency of Air-pumps The Volumes
of Air which must be Exhausted from a Vessel in order to Reduce its Original Pressure to a
Certain Lower Pressure Index.

Sanitary Plumbing, Electric

Wiring, Metal Work, etc.
EXTERNAL PLUMBING WORK. A Treatise on Lead

Work for Roofs. By JOHN W. HART, R.P.C. 180 Illustrations. 272

pp. Demy 8vo. Second Edition Revised. Price 7s. 6d. net. (Post
free, 7s. lOd. home ;

8s. abroad.)

HINTS TO PLUMBERS ON JOINT WIPING, PIPE
BENDING AND LEAD BURNING. Third Edition,
Revised and Corrected. By JOHN W. HART, R.P.C. 184 Illustrations.

313 pp. Demy 8vo. Price 7s. 6d.net. (Post free, 8s. home; 8s. 6d.

abroad.)
Contents.

Pipe Bending Pipe Bending (continued) Pipe Bending (continued) Square Pipe
Bendings Half-circular Elbows Curved Bends on Square Pipe Bossed Bends Curved
Plinth Bends Rain-water Shoes on Square Pipe Curved and Angle Bends Square Pipe
Fixings Joint-wiping Substitutes for Wiped Joints Preparing Wiped Joints Joint Fixings
Plumbing Irons Joint Fixings Use of "Touch" in Soldering Underhand Joints Blown

and Copper Bit Joints Branch Joints Branch Joints (continued) Block Joints Block
Joints (continued) Block Fixings Astragal Joints Pipe Fixings Large Branch Joints

Large Underhand Joints Solders Autogenous Soldering or Lead Burning Index.

SANITARY PLUMBING AND DRAINAGE. By JOHN
W. HART. Demy 8vo. With 208 Illustrations. 250 pp. 1904. Price
7s. 6d. net. (Post free, 7s. lOd. home

; 8s. abroad.)

ELECTRIC WIRING AND FITTING FOR PLUMBERS
AND GASFITTERS. By SYDNEY F. WALKER, R.N., M.I. E.E.,
M.I.Min.E., A.M.Inst.C.E., etc., etc. Crown 8vo. 150 pp. With Illus-

trations and Tables. Price 5s. net. (Post free, 5s. 3d. home ; 5s. 6d.

abroad.)
Contents.

Chapter I., Electrical Terms Used. Pressure and Current The Volt Ampere-
Electrical Resistance Earth Continuous and Alternating Currents The Electric Circuit

Leakage Heating of Conductors Size and Forms of Conductors The Kilowatt Loss of
Pressure Arrangement of Conductors Looping In The Three Wire System Switches
Fuses Circuit Breakers. II., The Insulation of Wires, Their Protection, Fixing, etc.
Conductors Insulated with Paper and Similar Materials Sparking between Conductors
Diahte Insulation Flexible Cords Concentric Conductors Twin Conductors Three-Core

Cables Fireproof Insulation for Conductors Jointing T Joints Covering T Joints in Vul-
canized Rubber Cables. III., Fixing the Wiring and Cables. Laying Out the Route The
Protection of the Wires and Cables Wood Casing Metallic Conduits Non-Metallic Con
ductors Fixing the Conduits and Running Wires in Them Drawing Wires into Tubes To
Avoid Shock. IV., Lamps. The Incandescent Lamp Lamp Holders Lamp Fittings The
Nernst Lamp. V., Switches, Fuses, Distribution Boards, etc. The Electricity Meter
Prepayment Meters.

THE PRINCIPLES AND PRACTICE OF DIPPING,
BURNISHING, LACQUERING AND BRONZING
BRASS WARE. By W. NORMAN BROWN. 35 pp. Crown
8vo. Price 2s. net. (Post free, 2s. 3d. home and abroad.)

THE HISTORY OF INCANDESCENT LAMPS. By G.
BASIL BARHAM, A.M.I.E.E. Illustrated.

rIn preparation.
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A HANDBOOK ON JAPANNING AND ENAMELLING
FOR CYCLES, BEDSTEADS, TINWARE, ETC. By
WILLIAM NORMAN BROWN. 52 pp. and Illustrations. Crown 8vo.
Price 2s. net. (Post free, 2s. 3d. home and abroad.)

THE PRINCIPLES OF HOT WATER SUPPLY. By
JOHN W. HART, R.P.C. With 129 Illustrations. 177 pp., demy 8vo.
Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.)

House Decorating and Painting.
THREE HUNDRED SHADES AND HOW TO MIX

THEM. For Architects, Painters and Decorators. By A.
DESAINT, Artistic Interior Decorator of Paris. The book contains 100
folio Plates, measuring 12 in. by 7 in., each Plate containing specimens
of three artistic shades. These shades are all numbered, and their

composition and particulars for mixing are fully given at the beginning
of the book. Each Plate is interleaved with grease-proof paper, and
the volume is very artistically bound in art and linen with the Shield
of the Painters' Guild impressed on the cover in gold and silver. Price
21s. net. (Post free, 21s. 6d. home

;
22s. 6d. abroad.)

HOUSE DECORATING AND PAINTING. By W.
NORMAN BROWN. Eighty-eight Illustrations. 150 pp. Crown 8vo.
Price 3s. 6d. net. (Post free, 3s. 9d. home and abroad.)

A HISTORY OF DECORATIVE ART. By W. NORMAN
BROWN. Thirty-nine Illustrations. 96 pp. Crown 8vo. Price Is. net.

(Post free, Is. 3d. home and abroad.)

WORKSHOP WRINKLES for Decorators, Painters, Paper-
hangers and Others. By W. N. BROWN. Crown 8vo. 128 pp. Second
Edition. Price 2s. 6d. net. (Post free, 2s. 9d. home ; 2s. lOd. abroad.)

Brewing and Botanical.
HOPS IN THEIR BOTANICAL, AGRICULTURAL
AND TECHNICAL ASPECT, AND AS AN ARTICLE
OF COMMERCE. By EMMANUEL GROSS, Professor at
the Higher Agricultural College, Tetschen-Liebwerd. Translated
from the German. Seventy-eight Illustrations. 340 pp. Demy 8vo.
Price 10s. 6d. net. (Post free, lls. home ; 11s. 6d. abroad.)

Contents.
HISTORY OF THE HOP THE HOP PLANT Introductory The Roots The Stem

and Leaves Inflorescence and Flower : Inflorescence and Flower of the Male Hop ; In-
florescence and Flower of the Female Hop The Fruit and its Glandular Structure : The
Fruit and Seed Propagation and Selection of the Hop Varieties of the Hop: (a) Red Hops;
(b) Green Hops ; (c) Pale Green Hops Classification according to the Period of Ripening :

Early August Hops; Medium Early Hops; Late Hops Injuries to Growth Leaves Turning
Yellow, Summer or Sunbrand, Cones Dropping Off, Honey Dew, Damage from Wind, Hail
and Rain ; Vegetable Enemies of the Hop: Animal Enemies of the Hop Beneficial Insects on
Hops CULTIVATION The Requirements of the Hop in Respect of Climate, Soil and
Situation : Climate ; Soil ; Situation Selection of Variety and Cuttings Planting a Hop
Garden : Drainage ; Preparing the Ground ; Marking-out for Planting ; Planting ; Cultivation
and Cropping of the Hop Garden in the First Year Work to be Performed Annually in the

Hop Garden: Working the Ground; Cutting; The Non-cutting System; The Proper Per-
formance of the Operation of Cutting : Method of Cutting : Close Cutting, Ordinary Cutting,
The Long Cut, The Topping Cut; Proper Season for Cutting: Autumn Cutting, Spring
Cutting; Manuring; Training the Hop Plant: Poled Gardens, Frame Training; Principal
Types of Frames Pruning, Cropping, Topping, and Leaf Stripping the Hop Plant ; Picking,
Drying and Bagging Principal and Subsidiary Utilisation of Hops and Hop Gardens Life
of a Hop Garden ; Subsequent Cropping Cost of Production, Yield and Selling Prices.

Preservation and Storage Physical and Chemical Structure of the Hop Cone Judging
the Value of Hops.
Statistics of Production The Hop Trade Index.
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Wood Products, Timber and
Wood Waste.

WOOD PRODUCTS : DISTILLATES AND EXTRACTS.
By P. DUMESNY, Chemical Engineer, Expert before the Lyons Com-
mercial Tribunal, Member of the International Association of Leather

Chemists; and J. NOYER. Translated from the French by DONALD
GRANT. Royal 8vo. 320 pp. 103 Illustrations and Numerous Tables.

Price 10s. 6d. net. (Post free, 11s. home
;

11s. 6d. abroad.)
Contents.

Part I., Wood Distillation Principal Products from the Carbonisation of Wood-
Acetates Secondary Products of the Distillation of Wood Acetone Analysis of

Raw Materials and Finished Products Appendix The Destructive Distillation of Olive
Oil Residuals. Part II., Manufacture and Testing of Tan Wood Extracts and their
Utilisation in Modern Tanneries Plant and Equipment for Treating Chestnut Wood
Analysis of Tanning

1 Substances The Official Method of the International Association
of Leather Chemists, with Supplementary Notes.

TIMBER : A Comprehensive Study of Wood in all its Aspects
(Commercial and Botanical), showing the Different Applications and
Uses of Timber in Various Trades, etc. Translated from the French
of PAUL CHARPENTIER. Royal 8vo. 437 pp. 178 Illustrations. Price
12s. 6d. net. (Post free, 13s. home

; 14s. abroad.)
Contents.

Physical and Chemical Properties of Timber Composition of the Vegetable Bodies
Chief Elements M. Fremy's Researches Elementary Organs of Plants and especially of

Forests Different Parts of Wood Anatomically and Chemically Considered General Pro-

perties of Wood Description of the Different Kinds of Wood Principal Essences with
Caducous Leaves Coniferous Resinous Trees Division of the Useful Varieties of Timber
in the Different Countries of the Globe European Timber African Timber Asiatic
Timber American Timber Timber of Oceania Forests General Notes as to Forests ; their
Influence Opinions as to Sylviculture Improvement of Forests Unwooding and Rewooding

Preservation of Forests Exploitation of Forests Damage caused to Forests Different
Alterations The Preservation of Timber Generalities Causes and Progress of De-
terioration History of Different Proposed Processes Dessication Superficial Carbonisation
of Timber Processes by Immersion Generalities as to Antiseptics Employed Injection
Processes in Closed Vessels The Boucherie System, Based upon the Displacement of the

Sap Processes for Making Timber Uninflammable Applications of Timber Generalities

Working Timber Paving Timber for Mines Railway Traverses Accessory Products
Gums Works of M. Fremy Resins Barks Tan Application of Cork The Application of
Wood to Art and Dyeing Different Applications of Wood Hard Wood Distillation of
Wood Pyroligneous Acid Oil of Wood Distillation of Resins Index.

THE UTILISATION OF WOOD WASTE. Translated from
the German of ERNST HUBBARD. Crown 8vo. 192 pp. Fifty Illustra-

tions. Price 5s. net. (Post tree, 5s. 4d. home
;
5s. 6d. abroad.)

Building and Architecture.
THE PREVENTION OP DAMPNESS IN BUILDINGS;

with Remarks on the Causes, Nature and Effects of Saline, Efflores-
cences and Dry-rot, for Architects, Builders, Overseers, Plasterers,
Painters and House Owners. By ADOLF WILHELM KEIM. Translated
from the German of the second revised Edition by M. J. SALTER, F.I.C.,
F.C.S. Eight Coloured Plates and Thirteen Illustrations. Crown 8vo.
115 pp. Price 5s. net. (Post free, 5s. 3d. home

;
5s. 4d. abroad.)

HANDBOOK OF TECHNICAL TERMS USED IN ARCHI-
TECTURE AND BUILDING, AND THEIR ALLIED
TRADES AND SUBJECTS. By AUGUSTINE C. PASSMORR
Demy 8vo. 380 pp. Price 7s. 6d. net. (Post free, 8s. home

; 8s, 6d.

abroad.)
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The Preserving of Foods and
Sweetmeats.

THE MANUFACTURE OP PRESERVED FOODS AND
SWEETMEATS. By A. HAUSNER. With Twenty-eight
Illustrations. Translated from the German of the third enlarged
Edition. Crown 8vo. 225 pp. Price 7s. 6d. net. (Post free, 7s. 9d.

home; 7s. lOd. abroad.)
Contents.

The Manufacture of Conserves Introduction The Causes of the Putrefaction of Food
The Chemical Composition of Foods The Products of Decomposition The Causes of Fer-

mentation and Putrefaction Preservative Bodies The Various Methods of Preserving Food
The Preservation of Animal Food Preserving Meat by Means of Ice The Preservation

of Meat by Charcoal Preservation of Meat by Drying The Preservation of Meat by the
Exclusion of Air The Appert Method Preserving Flesh by Smoking Quick Smoking Pre-

serving Meat with Salt Quick Salting by Air Pressure Quick Salting by Liquid Pressure

Gamgee's Method of Preserving Meat The Preservation of Eggs Preservation of White
and Yolk of Egg Milk Preservation Condensed Milk The Preservation of Fat Manu-
facture of Soup Tablets Meat Biscuits Extract of Beef The Preservation of Vegetable
Foods in General Compressing Vegetables Preservation of Vegetables by Appert's Method
The Preservation of Fruit Preservation of Fruit by Storage The Preservation of Fruit

by Drying Drying Fruit by Artificial Heat Roasting Fruit The Preservation of Fruit with

Sugar Boiled Preserved Fruit The Preservation of Fruit in Spirit, Acetic Acid or Glycerine
Preservation of Fruit without Boiling Jam Manufacture The Manufacture of Fruit

Jellies The Making of Gelatine Jellies The Manufacture of " Sulzen " The Preservation of
Fermented Beverages The Manufacture of Candies Introduction The Manufacture of
Candied Fruit The Manufacture of Boiled Sugar and Caramel The Candying of Fruit
Caramelised Fruit The Manufacture of Sugar Sticks, or Barley Sugar Bonbon Making
Fruit Drops The Manufacture of Dragees The Machinery and Appliances used in Candy
Manufacture Dyeing Candies and Bonbons Essential Oils used in Candy Making Fruit
Essences The Manufacture of Filled Bonbons, Liqueur Bonbons and Stamped Lozenges
Recipes for Jams and Jellies Recipes for Bonbon Making Dragees Appendix Index.

RECIPES FOR THE PRESERVING OF FRUIT, VEGE-
TABLES AND MEAT. By E. WAGNER. Translated
from the German. Crown 8vo. 125pp. With 14 Illustrations. Price
5s. net. (Post free, 5s. 3d. home; 5s. 4d. abroad.)

Contents.
Part I. Preserved Fruits. Green Almonds Gooseberries Strawberries Currants

Cherries Black Nuts White Nuts Apricots Greengages Pears Peaches Plums Figs
Melons Apples Chestnuts Angelica Pineapple. Canned Fruit. Gooseberries Cherries

Apricots Plums Rhubarb. Glazed and Candied Fruits. Glazing Fruit Candied
Fruit Blue Plums Glazed Chestnuts Glazed Pineapple Slices Crystallised Strawberries.

Marmalades, Jams and Fruit Juices. Strawberry Marmalade Cherry Marmalade
Jams Fruit Jellies Raspberry Juice Cherry Juice Lemon Syrup Pineapple Juice. Fruit
Pulp for Ices. Citron Peel and Orange Feel. Part II. Preserved Vegetables.
Asparagus Peas Beans Carrots Spinach Artichokes Tomatoes Mixed Vegetables
Tinned Julienne Celery Mushrooms Truffles Pickled Gherkins Gherkins in Mustard
Mixed Pickles. Part 111. Preserved Meats. Veal Cutlets Fricondeau of Veal Calves
Head Bouillon Meat Ox Tongue Beef a la Mode Roast Hare Roast Venison Mutton
and Cabbage Savoury Paste Beef Paste Foie Gras Paste.

FOODS AND DRUGS. Volume I., Chemistry and Analysis
of Foods and Drugs. Volume II., Law Relating to Foods and Drug?.
By E. J. PARRY, B.Sc. (Lond.). [In preparation.

Dyeing Fancy Goods.
THE ART OF DYEING AND STAINING MARBLE,

ARTIFICIAL STONE, BONE, HORN, IVORY AND
WOOD, AND OF IMITATING ALL SORTS OF
WOOD. A Practical Handbook for the Use of Joiners,
Turners, Manufacturers of Fancy Goods, Stick and Umbrella Makers,
Comb Makers, etc. Translated from the German of D. H. SOXHLET,
Technical Chemist. Crown 8vo. 168 pp. Price 5s net. Post free,
5s. 3d. home

;
5s. 4d. abroad.)
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Celluloid.
CELLULOID : Its Raw Material, Manufacture, Properties and

Uses. A Handbook for Manufacturers of Celluloid and Celluloid

Articles, and all Industries using Celluloid
; also for Dentists and

Teeth Specialists. By Dr. Fr. BOCKMANN, Technical Chemist. Trans-
lated from the Third Revised German Edition. Crown 8vo. 120pp.
With 49 Illustrations. Price 5s. net. (Post free, 5s. 3d. home

;
5s. 4d.

abroad.)
Contents.

Chapters I., Raw Materials for the Manufacture of Celluloid : Cellulose and Pyroxylin
Gun-cotton Properties of Gun-cotton Special Gun-cottons for Celluloid Manufacture

Nitrating Centrifugalisers Collodion Wool Methods of Preparing Collodion Wool Cam-
>hor Japanese (Formosa) Camphor, Ordinary Camphor Borneo Camphor (Borneol),
Sumatra Camphor, Camphol, Baros Camphor) Properties of Camphor Artificial Camphor
Camphor Substitutes. II,, The Manufacture of Celluloid; Manufacturing Camphor by

he Aid of Heat and Pressure Manufacture of Celluloid by Dissolving Gun-cotton in an
Ucoholic Solution of Camphor Preparing Celluloid by the Cold Process Preparation with
in Ethereal Solution of Camphor Preparation with a Solution of Camphor and Wood
spirit. III., The Employment of Pyroxylin for Artificial Silk : Denitrating
ind Colouring Pyroxylin Uninflammable Celluloid Celluloid and Cork Composition
ncombustible Celluloid Substitute Xylonite or Fibrolithoid. IV., Properties of

Celluloid. V., Testing Celluloid VI., Application and Treatment of Celluloid:
Caoutchouc Industry Making Celluloid Ornaments Working by the Cold Process
Vorking by the Warm Process Celluloid Combs Celluloid as a Basis for Artificial
reeth Stained Celluloid Sheets as a Substitute for Glass Celluloid Printing Blocks
ind Stamps Collapsible Seamless Vessels of Celluloid Making Celluloid Balls Celluloid
'osters Pressing Hollow Celluloid Articles Casting Celluloid Articles Method for Pro-
lucing Designs on Plates or Sheets of Celluloid, Xylonite, etc. Imitation Tortoiseshell
Metallic Incrustations Imitation Florentine Mosaic Celluloid Collars and Cuffs Phono-
;raph Cylinder Composition Making Umbrella and Stick Handles of Celluloid Celluloid
)olls Celluloid for Ships' Bottoms Celluloid Pens Colouring Finished Celluloid Articles
Vinting on Celluloid Employment of Celluloid (and Pyroxylin) in Lacquer Varnishes Index

Lithography, Printing and
Engraving.

PRACTICAL LITHOGRAPHY. By ALFRED SEYMOUR.
Demy 8vo. With Frontispiece and 33 Illus. 120 pp. Price 5s.
net. (Post free, 5s. 4d. home

; 5s. 6d. abroad.)
Contents.

Stones Transfer Inks Transfer Papers Transfer Printing Litho Press Press Work
lachine Printing Colour Printing Substitutes for Lithographic Stones Tin Plate Printing
tid Decoration Photo-Lithography.

WINTERS' AND STATIONERS' READY RECKONER
AND COMPENDIUM. Compiled by VICTOR GRAHAM.
Crown 8vo. 112 pp. 1904. Price 3s. 6d. net. (Post free, 3s. 9d. home
3s. lOd. abroad.)

Contents.
Price of Paper per Sheet, Quire, Ream and Lb. Cost of 100 to 1000 Sheets at various

izes and Prices per Ream Cost of Cards Quantity Table Sizes and Weights of Paper,
ards, etc. Notes on Account Books Discount Tables Sizes of spaces Leads to a lb.

'ictionary Measure for Bookwork Correcting Proofs, etc.

2NGRAVING FOR ILLUSTRATION. HISTORICAL
AND PRACTICAL NOTES. By J. KIRKBRIDE. 72 pp.Two Plates and 6 Illustrations. Crown 8vo. Price 2s. 6d. net. (Post
free, 2s. 9d. home

; 2s. lOd. abroad.)

INFLATE PRINTING. By ALFRED SEYMOUR. Crown 8vo.

[In preparation.

Bookbinding.
RACTICAL BOOKBINDING. By PAUL ADAM. Translated

from the German. Crown 8vo. 180 pp. 127 Illustrations. Price 5s.
net. (Post free, 5s. 4d. home ; 5s. 6d. abroad.)
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Sugar Refining.
THE TECHNOLOGY OF SUGAR : Practical Treatise on

the iModern Methods of. Manufacture of Sugar from the Sugar Cane and
Sugar Beet. By JOHN GEDDES MC!NTOSH. Second Revised and
Enlarged Edition. DemySvo. Fully Illustrated. 436pp. Seventy-six
Tables. 1906. Price 10s. 6d. net. (Post free, 11s. home; 11s. 6d.

abroad.)
(See

"
Evaporating, Condensing, etc., Apparatus," p. 26.)

Libraries and Bibliography.
CLASSIFIED GUIDE TO TECHNICAL AND COM-

MERCIAL BOOKS. Compiled by EDGAR GREENWOOD.
Demy 8vo. 224 pp. 1904. Being a Subject-list of the Principal
British and American Books in print ; giving Title, Author. Size, Date,
Publisher and Price. Price 5s. net. (Post free, 5s. 4d. home

;
5s. 6d.

abroad.)

HANDBOOK TO THE TECHNICAL AND ART
SCHOOLS AND COLLEGES OF THE UNITED
KINGDOM. Containing particulars of nearly. 1,000 Techni-
cal, Commercial and Art Schools throughout the United Kingdom.
With full particulars of the courses of instruction, names of principals,
secretaries, etc. Demy 8vo. 150 pp. Price 3s. 6d. net. (Post free,
3s. lOd. home

;
4s. abroad.)

THE LIBRARIES, MUSEUMS AND ART GALLERIES
YEAR BOOK, 1910-11. Being the Third Edition of Green-
wood's " British Library Year Book ". Edited by ALEX. J. PHILIP.

Demy 8vo. 286 pp. Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d.

abroad.) [Just published.
Contents.

Preface Introduction Chronological List of Adoptions of the Libraries Acts Public
Libraries Assessed for the Payment of Rates Special Collections of Books in Libraries,
Museums and Art Galleries Alphabetical Index to Librarians, Curators and Assistants
Architects who have Designed Public Libraries Libraries, Museums and Art Galleries in the
United Kingdom Women Librarians Occupying Chief Positions Women Assistants
Methods of Charging or of Issuing Books Classifications in Use Public Libraries Opening
on Sundays Public Libraries Opening on Bank Holidays Public Libraries in which Betting
News is Obliterated Public Libraries Publishing Magazines, Bulletins, etc.

THE PLUMBING* HEATING AND LIGHTING
ANNUAL FOR 1911. The Trade Reference Book for

Plumbers Sanitary, Heating and Lighting Engineers, Builders' Mer-

chants, Contractors and Architects. Quarto. Bound in cloth and gilt
lettered. (Published in December, 1910.) Price 3s. net. (Post free,

3s. 4d. home
;
3s. 8d. abroad.)

SCOTT, GREENWOOD & SON,
Gecbnical JBoofc an> Erase journal ipublisbers,

8 BROADWAY, LUDGATE HILL,
LONDON, E.G.

Telegraphic Address, "
Printeries, London ". Telephone, Bank 5403.

January, 1911.
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